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Revetment and Bank Protection on the 


Mississippi River 





The alluvial valley through which the Mississippi river flows is, as yet, geologi- 
cally unfinished. The channel of the river is undergoing constant changes, forming 
islands and bars, cutting bends and eroding banks. This interferes with navigation, 
destroys valuable farm lands, and makes levee setbacks necessary. 

The banks of the river erode rapidly when the velocity of the current increases. 
To straighten the river would increase the slope, and consequently the current 
velocity, and cause such additional erosion of the banks that new bends would be 
formed. 

Most of the suspended material in the river comes from its own banks, sucked 
away by the currents. In an effort to protect the banks and stabilize the channel 
—admitiedly the first step in the control of the river—the Mississippi River Com- 
mission is carrying on an extensive program of bank revetment or protection. In 
this issue is described the process of constructing and placing a form of concrete 
revetment which has been developed recently. Ultimately it may replace entirely 
the willow mat revetment, but at present both willow and concrete revetment are 




















being placed. 





In an effort to prevent the river from destroying 
its banks, the Mississippi River Commission places 
willow or concrete mats along those sections of the 
river where conditions are most serious. This work 
is being carried on as rapidly as available funds per- 
mit, but the working season is short, since the lay- 
ing process is feasible only during periods of rela- 
tively low water. 

Various attempts have been made during the past 
fifteen years to develop a satisfactory type of con- 
crete revetment to replace the willow mat, which 
type had the disadvantage of high maintenance, 
much hand labor, very short working season, and 
scarcity of willows. An articulated type of revet- 
ment has been used with a fair degree of success; 
a new type recently developed, which is of the 


lapped slab type, is now being laid in the Memphis 
District. The bend at Reelfoot front, just below 
Hichman, Kentucky, and the bend of Island 8, a 
short distance down stream, have been protected 
with this type of revetment. 

In placing revetment, the first operation consists 
of bringing the above-water bank to an even slope 
of about 1 on 3 or 1 on 4. In most cases, this is 
done hydraulically. A 5-inch line, under a pressure 
of 225 pounds, supplies water to two 3-inch lines 
equipped with a l-inch ring nozzle. A_ barge 
equipped with Morris centrifugal pumps supplies 
the water under the desired pressure. The average 
crew under average dirt conditions moves 1,500 to 
2,000 yards per day, at a cost of about 5 cents per 
yard. Where hydraulic grading is not feasible, 











COMPLETE CONCRETE MIXING PLANT FOR MAKING REVETMENT SLABS 


Aggregate bins with weighing scales and inundator, cement conveyor and two pavers are installed on a 30x120-ft. 


steel barge. 


Barges bringing aggregate are moored alongside, while another barge holds 286 slab forms, which 
are filled from the mixers by buckets travelling on long booms, 


The outfit consists of the mixing plant, mooring 


barges, three work barges, four material barges, two sand and gravel barges, a cement barge, twenty slab 


barges, 


quarter boats, 


49 


and other craft 
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PLANT FOR MIXING SLAB CONCRETE 


At top, clamshell filling Blaw-Knox bins. At right, 
mixer boom and bucket pouring slabs 


the bank is dressed down by a fresno operated by a 
The revetment crew at 
work on the Reelfoot and Island No. 8 bends was 
under the direction of assistant engineer P. A. Wil- 


donkey engine on a barge. 


son, and comprised about six hundred men. 


THE CASTING PLANT 


The plant for laying this revetment naturally falls 
into two parts, the manufacturing or casting plant 
On this work the 
casting plant outfit consisted of the mixing plant, 
the mooring barges, three work barges, four ma- 
terial barges, two sand and gravel barges, one ce- 
ment barge, twenty slab barges, quarter boats, steam- 


and the laying or sinking plant. 


ers and various other craft. 


Sand and gravel are dredged from the river bed, 
screened, washed and shipped in barges from the 
dredges, which are usually 15 to 20 miles away. 
These barges are tied along the mixing barge, where 
the material is loaded into the aggregate bins by 
McMyler cranes operating l-yard clamshell buckets. 

The mixing plant is mounted on a steel barge 30 
It consists of Blaw-Knox aggregate 
bins equipped with scales for weighing aggregate 
and an inundator to insure the correct admixture of 
water (0.85 water ratio is used), and two Koehring 
32-E pavers, with extended booms so meunted that 
they will reach to the far side of an adjoining 30- 
Cement is raised to the mixer by a 
The plant is equipped for 
night work, and, during the favorable season, is 
The mixing period varies 


by 120 feet. 


foot barge. 
Barber-Green conveyor. 


operated in two shifts. 
from 45 to 75 seconds. 


The slabs are cast 6 feet wide, 11 feet long, and 
4 inches thick, and require 22 cubic feet of concrete 
per slab. The shape of the slabs is shown in the 











FORMS, WITH REINFORCEMENT AND REINFORCE- 
MENT SUPPORTS, READY TO RECEIVE CONCRETE 
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SLAB BEING RAISED FROM BARGE BY CRANE, TO BE 
TRANSFERRED TO SINKING FRAME AT EXTREME 
LEFT 


accompanying illustration. They are reinforced 
with 8 by 8 mesh reinforcing, with a marginal 3%- 
inch flexible strand, giving additional strength and 
forming the pick-up loops for handling. 

A special keyed metal form is used, across the 
top of which are placed reinforcing supports con- 
sisting of angles with hooks to engage the reinforc- 
ing and hold it at the proper point, preventing sag- 
ging under the fall of the wet mix. The forms are 
cleaned and oiled after each use. They are placed 
on a barge in such position that there are two rows 
of 13 forms each. The barge containing the forms 
is moved into such position that the buckets from 
the mixer booms are over two of the forms. These 
are filled, and then the two forms in the other rank 
are poured, after which the barge is moved up so 
that another pair of forms are under the buckets. 
This moving is accomplished by a wire cable pass- 
ing through pulleys and over a drum operated by a 
small engine. 

As soon as the mix has been poured, a gang of 
four men for each of the two forms spreads and 
smoothes the cement. Following them, another gang 
of two men places a craft paper cover over the wet 
cement, tucking it in under the corners, or tacking 
down with a shovel of wet concrete. (This paper 
is kept and handled in individual rolls to prevent 
blowing.) Following them is a 4-man gang which 
places another form on top of the one already 
poured and covered with paper, and places the re- 
inforcement. By this time, usually the mixers have 


filled the 26 forms and are again ready to begin. 
This method is continued until there are 11 slabs in 
Usually two barges are 


each pile, or 286 per barge. 
worked at a time. 

















ONE SLAB SINKING ALONG THE GUIDE LINES, 
ANOTHER BEING PUT IN FRAMES 
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LAPPED iy REVETMENT IN PLACE 
A 


OVE WATER LINE 


The average day’s output for one shift is 700 
slabs, but this can be raised to an 800 average; so 
far the maximum has been 900 for a 10-hour shift. 
Next year it is planned to run two shifts, when the 
daily output will be about 1,500 slabs. 

The top slabs in summer are treated with calcium 
chloride to prevent too rapid curing; and in winter 
tarpaulins and steam coils prevent damage. Four 
days are allowed for curing, after which time the 
slabs show an average strength of about 2,000 
pounds. Following this curing period, the slabs are 
placed in the river. 

Reinforcement is specially made to size and shape, 
and is shipped by river direct to the job. 


THE SINKING PLANT 


This consists essentially of two steel barges each 
255 feet long, with scaffolding along the shore side 
to support the sheaves for guiding and lowering the 
cables, with winches for controlling the cables, en- 
gines to operate the winches, a track and two loco- 
motive cranes on each barge for handling the slabs ; 
mooring barges anchored to dead men on shore; ma- 
terial barges, etc. 

After considering the cross-section of the bank, 
the location of the toe of the mat is determined, and 
a line of concrete header blocks is placed on the 
bottom of the river directly beneath the shore side 
of the barges. These header blocks are 10 inches 
square and 9% feet long. In each end is a loop of 
galvanized cable, and there are two loops on one 
side. The end loops serve to connect the entire line 
of headers together; the side loops are for hand- 
ling when the header blocks are sunk; the guide 
lines which are attached to them are thus firmly 
anchored. Following the placing of the headers, 
the plant is moved toward the shore 7% to 15 feet, 
depending on the depth of water, the cranes pick up 
a slab each from the barges alongside. The slab is 
placed on the form and is attached by clips to the 


BANK PAVER AT WORK. FRESNO HAULS 
CONCRETE TO UPPER EDGE OF BANK 





guide cables, which are controlled by hoists, and is 

lowered into the water. It slides down the -cable 
until it reaches the bottom. This process is repeated 
until a layer has been placed the entire length of the 
two barges. When the barges are again drawn to- 
ward the shore, the work continues as shown in 
page 50, the slabs lapping 1 foot either way, giving an 
effective surface of 5 by 10, or 50 square feet, until 
the shore is reached. The barges are then drawn 
off, and a crane boat lays slabs to or above low 
water. Above this the bank is paved with a 4-inch 
concrete surfacing. 

The bank paver on the job was equipped with a 
Smith l-yard tilting mixer with a 125-foot boom 
and bucket. Where paving for a considerable dis- 
tance up the bank is required, the lower portion is 
paved first and the concrete dumped on the finished 
pavement and moved by fresno graders to the re- 
quired location. Expansion joints are 200 feet 
apart. At the upper limit of the paving a trench is 
dug and filled with concrete. This ditch is usually 
wedge-shaped, about 15 inches wide on top. This 
concrete is cured only by sprinkling, but the sub- 
grade is wetted before the concrete is placed. 

P. A. Wilson, assistant engineer, is in general 
charge of the entire job, on which about 600 men 
are employed. H. O. Warlick is in charge of the 
sinking plant. H. L. Shannon is general foreman, 
and G. A. Robertson is in charge of the bank pav- 


ing. 





Levee Construction in the 
Reelfoot District 


The Reelfoot Levee District of Fulton County, 
which lies along the Mississippi river beginning 
in the city of Hickman, Ky., comprises an area 
of 25,000 acres. The main river levee which en- 
.oses and protects this property has a length of 
17 miles. In the 1927 flood, though the levees 
were not overtopped, the flood waters were held 








THE SINKING PLANT LYING ALONG THE 
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THREE-AND-HALF-YARD BUCKET USED 
BY C. I. JONES 
Captain Slade, U. S. engineer, at left 


hack only after a most determined fight in whicii 
250,000 sand bags were placed, five miles of 
levees being topped. Water was four or five 
feet deep on the principal street of the city, but 
the levees were held. 

A considerable amount of work is going on 1) 
this district, including enlargement, set-backs 
of levees where the river is encroaching upon 
the land so as to make the levees unsafe, and re. 
vetment work on the bend just below Hickman. 
This work is being done with a wide variety oi 
cquipment and by various methods, which afford 
interesting comparisons. The older methods of 
levee construction, with four-mule teams haul- 
ing from elevating graders, can be found, as 
well as the newer methods of handling dirt by 
large draglines and by tractors and trailers. 


SECTION OF STANDARD LEVEE 
Scale: Z2vert fo / hor 


Height /8 feet 


Berm - 1/0 feet from toe of sevee 
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BUCYRUS DRAGLINE, 3%-YARD BUCKET, 
REACHING 240 FEET 


a “muck” trench is dug six feet deep and six 
leet wide along the center line. This is mainly 
ior the purpose of disclosing the type of subsoil, 
and is usually handled by a dragline, which, by 
making a half-turn, fills the trench in the rear 
of the machine while digging in front. Follow- 
ing this, the area is cleared of all vegetable mat- 
ter, roots are grubbed, and the ground is plowed. 

In making payment for earthwork, a stand- 
ard shrinkage schedule is adopted which is based 
on a reduction in volume of the levee when 
motor vehicles are used of 15 per cent.; when 
animal-drawn wagons are used, a 20 per cent. 
deduction is made, lifts being held to three feet; 
and a deduction of 25 per cent. from gross vol- 
ume is made when the dirt is placed with a 
dragline. 





Sorrow Fit Slope /on 50 /- 3-foot drop -slope /on/ 








4#o’ an’ ——» 





. 5S’ 


STANDARD M. R. C. LEVEE SECTION NOW BEING USED ALMOST EXCLUSIVELY ON THE UPPER MISSISSIPPI 


On all of this work, the levee section is that 
shown in the accompanying drawing, which is 
the M. R. C. standard section now being used 
almost entirely on the upper Mississippi. The 
river slope is 1 on 3; the crown is 8 feet; the 
land slope is 1 on 3 to the banquette 6 feet 
below the crown of the levee; the banquette 15 
40 feet wide, with a slope of 2 feet. Beyond 
the banquette, the slope to the ground surface is 
1 on 4. In front of the levee—on the river side 
—is a berm 110 feet wide, beyond which is a 
3-foot drop on a 1 to 1 slope, followed by tic 
borrow pit with a slope of 1 on 50. 

After the line of the levee has been selected 











MONARCH “75”. TRACTOR AND SPECIAL WAGON 
ON C. I. JONES’ CONTRACT 


Contract No. 2 of the Reelfoot district is 6,000 
feet long and comprises about 293,000 cubic 
yards of earthwork. This contract was let to 
Fred C. Morgan of Indianapolis, Ind., at 28 cents 
a yard. On the job he has a P. & H. 1%-yard 
Diesel engined dragline, with a 45-foot boom, 
crawler mounted. This machine loads the dirt 
into 7-yard Western wagons equipped with 
Athey truss wheels. There are four of these 
wagons, and also four “Caterpillar 60” tractors. 
One of these outfits is normally kept in reserve, 
while three operate regularly. At the time the 
work was visited the footing on the levee fill 
was very uncertain and spongy, but the wagous, 
which, because of this, were loaded with only 
about five yards of material, were making the 
round trip in 6 minutes; of this time, less than 














BUCYRUS ERIE 30 B DRAGLINE, 1% YARD BUCKET 
LOADING AUSTIN 7-YARD CRAWLER WAGON 
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NORTHWEST GASOLINE DRAGLINE, 45-FOOT BOO 


M, 
1%-YARD BUCKET, LOADING 5-YARD EUCLID 


WAGON. A. A. DAVIS, CONTRACTOR 


two minutes was required to fill the wagon, and 
the other four in hauling 400 feet to the levee, 
dumping, and returning. The units of wagons 
and tractors were therefore averaging fifty 
yards per hour per unit. These outfits were 
working two shifts or 22 hours a day. The trac- 
tors were equipped with lights for night work, 
and this lighting was supplemented by Carbic 
lights and by lights fastened to the boom of the 
dragline. 

This section of work was sub-contracted by 
W. S. Bibb. 

Contract No. 3 is six miles below Hickman. 
It consists of levee enlargement and banquette 
haulover. Of the 109,000 yards to be handled, 
44,000 is enlargement and 65,000 haulover. The 
contractor is C. I. Jones of St. Louis, Mo., and 
the contract price for moving heavy and wet 
dirt, and including clearing and grubbing work 
through a wooded area, was 49.7 cents per yard. 

On this work, dirt is being moved principally 
by two draglines, a Bucyrus steam outfit with 
a 115-foot boom, equipped with a 3%-yaril 
bucket, and a Monighan walking dragline, with 
an 85-foot boom (lengthened from a 65), with a 
24-yard bucket. Mr. Jones also employed on a 
part of the job specially made wagons of 10 
yard capacity, which were drawn by “Monarch 
75” tractors. These wagons did not work wei! 
with the exceedingly heavy and sticky dirt fourd 
on this contract, and their use was discontinued, 
main reliance being placed in the dragline. Tlic 
general plan on this section of work is to have 
the small dragline throw in the material so that 
it can be reached by the Bucyrus, which throws 
it across the present levee onto the banquette. 
After this part of the work is completed, the 
dragline comes back over the job and completes 
the levee section. 

Contract No. 6, nine to eleven miles below 
Hickman, is for banquette construction only, 
contract 6A completing this job by the con- 
struction of the levee. Contract 6 was let to 
general contractor Fred C. Morgan at 22 cents 
per yard, and comprises 357,000 cubic yards of 
work. At present, there are in use of this job 
two 30-B Bucyrus-Erie drag-lines loading into 
Western crawler 7-yard wagons drawn by 
“Caterpillar 60” tractors. Buckets of 1% yards 
capacity are used. The dump is smoothed with 
a Russell grader drawn by three mules. This 
contract and contract 6A is loop construction 
and set-back. 
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12-YARD DOUBLE 
CRAWLER STREICH WAGON 


A CATERPILLAR 60” DRAWING 


Contract 6A, which, in conjunction with Ccr- 
tract 6, provides a finished levee section, includes 
about 325,000 cubic yards of earthwork. The 
general contract was awarded to A. A. Davis ot 
Kansas City, Mo., at 26 cents per yard. Portions 
of this work were awarded to sub-contractors 
but most is being done by Mr. Davis, who has a 
wide variety of equipment at work. 

A Northwest gasoline driven dragline, crawlet 
mounted, with 1%-yard bucket and 45-foot 
boom, is used to load dirt into wagons, which 
are hauled by “Caterpillar 60” tractors. Three 
types of wagons are used on this job. One Cater- 
piller hauls two 5-yard Euclid crawler trailers; 
another “Cat” pulls a Streich 12-yard double- 
crawler wagon; a third “Cat” pulls a 10-yard 
Biehl Creeper dump wagon, An average load it 
each of the outfits, allowing for shrinkage, is 
about nine yards, and the average time required 
for a 400-foot haul, dump, turn and reload was 
nine minutes, an average of 54 yards per outfit 
per hour. A part of the credit for this record is 
due to the dragline operator, who was able to 
average about 160 yards per working hour. 
Two 10-hour shifts are operated on this job. 

There were also on the job on a neighboring 
section, six elevating graders, of which two were 
Russells, two Austins and two Westerns. These 
were operated by “Caterpillar 60” tractors, and 
loaded into 1%-yard Western dump wagons. 
On a 500-foot haul, fourteen four-mule teams 
were assigned to each grader. 

For finishing the levee section on Contract 
6A, T. W. Cole, subcontractor, used a Bucyrus 
skid and roller, 24-foot circle, dragline, with « 
115-foot boom and 3%-yard bucket. This out- 
fit, with a maximum reach of about 240 feet, was 
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NORTHWEST DRAGLINE LOADING INTO BIEHLE 


CRAWLER DUMP-WAGON HAULED BY 
PILLAR 60” 


“CATER- 
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able to reach from the borrow pit and put the 
material in place on the levee in one operation. 
This arrangement was very effective and eco- 
nomical in operation. 

The work in this area is done by the Reelfoot 
Levee District, under the direction of the Mem- 
phis Engineer District of the Mississippi River 
Commission. Major L. B. Chambers is in charge 
of the First Field Area, in which this district is 
located. Capt. H. T. Slade, Hickman, Ky., is in 
general charge of the work, assisted by Mc- 
Kinley F. Johnson, Hobart Blanchard, Clifford 
Brown, Eugene Travis and Charles Bogert, local 
inspector. 





A Unique Water Tank 
‘The tank shown in the accompanying illustration 
has been erected at Wentz Camp, a boy scout camp 
four miles from Ponca City, 








Oklahoma, which is equipped to 
accommodate a maximum of 
1,000 boys. It is open the year 
round, but the chief activities 
occur in the summer months. 

The spherical portion of the 
structure shown is 21 feet in 
diameter and holds 30,000 gal- 
lons of water. The tower or 
cylindrical portion is 7 feet in 
diameter and 75 feet high, and 
encloses a_ circular stairway 
which extends through the tank 
to a platform or lookout 10 feet 
6 inches in diameter and 94 feet 
above the ground, which is sur- 
rounded by a lattice fence and 
equipped with a telescope and 
search lights. 

The steel plates used in build- 
ing this structure range from 
5/16 inch to &% inch in thickness. 
They were fabricated at the west- 
ern plant of the Chicago Bridge 
and Iron Works and erected by 
one of their company’s field 
crews. 








UNUSUAL WATER 
TANK 





Bronze-Welding of Cast-Iron Pipe 


Bronze-welding of cast iron is one of the 
latest developments of welding, which is taking 
such a prominent place in structural work, and 
it is apparently being demonstrated that cast- 
iron pipe can be welded satisfactorily by this 
method. 

A California firm has recently installed a line 
of 100 feet of 6-inch and two 100-foot lines of 
8-inch De Lavaud pipe to be used under about 
six pounds suction for drawing salt water for 
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SKETCH OF SHEER-VEE JOINT 
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use as cooling water in its plant. The pipe was 
furnished in 12-foot lengths With the ends ma- 
chined for making shear-vee joints. In this joint 
the ends of the pipe are so beveled that when 
consecutive pipes are placed in contact, the ends 
form a V with an angle of 70 degrees, while 
3/16 of an inch from the outer surface of the 
pipe the V makes a jog parallel to the axis of 
the pipe 3/16 of an inch wide and then continues 
the same angle of V to the inner surface. Be- 
fore welding, the ends were seared or annealed 
with the blow pipe by the operators on the job. 
The purpose of searing is to burn out the par- 
ticles or small flakes of graphite on the exposed 
faces of the V, which flakes are typical of cast 
iron, it having been found that bronze will not 
adhere to the graphite. Usually this searing is 
done at the pipe foundry. 

In order to connect the pipe to the pump it 
was necessary to weld a flange onto the end of a 
pipe, and flanges were used also for connecting 
strainers to the suction end of the line. Portable 
welding units and quarter-inch bronze welding 
rods were used. The average time taken for a 
6-inch weld was about 20 minutes and for an 
8-inch weld about 25 minutes. One and a hali 
pounds of bronze was used for each 6-inch joint 
and two pounds for each 8-inch. 

After the welding had been completed, the 
lines were subjected to a hydrostatic pressure of 
100 pounds, which it held for one hour satis- 
factorily. The superintendent estimates the 
total saving on the 200 feet of 8-inch and 100 
feet of 6-inch pipe, including saving in cost of 
pipe, at about $500. 


Final Report of the N.E.W.W.A. 


Committee on Cross—Connections 


Disapproval of cross-connections be- 
tween safe and unsafe supplies, except in 
certain cases using double check valves, 
endorsed by meeting of the association 











The subject of cross-connections between the dis- 
tribution system of a public or private potable water 
supply, and a private or secondary non-potable water 
supply has for several years been occupying the at- 
tention of water works officials and of the leading 
water works associations. A committee to consider 
and report on the matter was appointed by the New 
England Water Works Association which, after sev- 
eral progress or preliminary reports, submitted its 
final report at the December meeting of that asso- 
ciation. In this report it considers as first in im- 
portance “the invention of a chlorine applicator 
adapted to auxiliary fire pump supplies as well as 
for other supplies that are held in reserve,” which 
is described at the end of this article. 

However, the committee believes that, “while this 
device is promising, more experience must be gained 
with it before it can be recommended by this asso- 
ciation except in a tentative way.” 

In the report the committee defines what it means 
by cross-connection; sets forth the demands for 
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cross-connection for industrial use and for fire pro- 
tection; and gives an abstract of the reports on 
twenty-five instances where outbreaks of disease 
have been brought about by pollution of drinking- 
water supplies through cross-connections. It quotes 
the public health authorities of New Hampshire, 
Rhode Island, Connecticut, New York, New Jersey 
and Ohio, and the American Water Works Asso- 
ciation and Conference of State Sanitary Engineers. 


As to legal liability, the report states that “munici- 
palities which, through their officers, permit cross- 
connections with polluted supplies become legally 
responsible for any epidemics resulting therefrom. 
In the opinion of the committee, they become legally 
liable if the epidemics result from any negligence in 
the design, installation, operation, or inspection of 
said connections. It is also true that equal, if not 
greater, responsibility rests upon state authorities 
regarding cross-connections even though it be moral 
rather than legal.” 

As to relative hazards, the committee reports that 
“in the 296 cases of interruption or failure of water 
supplies recorded by the Associated Factory Mutual 
Fire Insurance Companies, there were 12 cases 
where fires occurred simultaneously. In the 8,028 
cases of typhoid and over 11,000 cases of enteric 
disturbance, resulting in 226 deaths, the losses by 
death and disability reached millions of dollars. 
Most of the deaths followed pollution passing 
through single valves or checks. 

“Apparently no single valve on a connection be- 
tween a potable and polluted water supply affords 
sufficient protection, and even the best installation 
of double check valves may fail for lack of in- 
spection. 

“Where double check valves are inspected fre- 
quently and where they are thoroughly overhauled 
annually, the danger due to cross-connections is 
greatly reduced. The permissibility of the best in- 
stallation, other things being equal, therefore hinges 
upon the frequency and kind of inspection.” Inspec- 
tion of 1,032. sets of double check valves by the 
Associated Factory Mutual Fire Insurance Com- 
panies showed only four cases where both valves 
were leaky; and in these four, leakage was slight 
and due to lack of care. An instance was cited, 
however, where both clappers of a double check- 
valve installation were held partly open by a pair of 
overalls, thus again emphasizing the necessity of 
frequent inspection. In New Bedford, Mass., check 
valves are inspected at least twice a year, and the 
results show both valves leaky in two out of 2,152 
tests, or less than 1 case in 1,000 inspections. Many 
of the installations were not of the latest type. 

The results of the first year of periodical testing 
of check valves by the State Department of Health 
of Connecticut showed that out of 624 tests on iron- 
body check valves, there were 24 cases where one 
leaky valve was found and one case where both 
valves were found to be leaky because of uneven- 
ness in the flat, rubber seat-facings. Of 273 tests 


of the all-bronze valves, leaky valves (outside only) 
were found in three cases and in no case were both 
valves leaky. 

The committee believes that “good results may be 
obtained by quarterly inspections,” and that these, 
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where possible, “should be made through the co- 
operative efforts of both state and municipal authori- 
ties on the one hand, and the property owners and 
insurance companies on the other. Installations in 
each municipality should be examined by a state 
official or other competent water works authority at 
least once a year.” 

In conclusion, “the committee recognizes that the 
only absolute safeguard for the purity of water sup- 
plies is complete separation of potable and non- 
potable supplies. Many cases exist in industrial as 
well as fire lines where cross-connections can be en- 
tirely eliminated without extensive changes or undue 
hazard to life and property. Such connections should 
be abolished immediately. In other instances the 
abolition of such cross-connections presents a very 
serious problem from the standpoint of possible loss 
of life and property by fire. Each case should be 
carefully studied on its own merits to determine the 
best procedure, all interests being considered. So far 
as possible, steps should be taken in each community 
to provide public water supplies of sufficient ade- 
quacy and reliability, even to providing a secondary 
potable supply if necessary, so as to eliminate the 
necessity for cross-connections of any kind. 

“The committee feels that pending the establish- 
ment of adequate and reliable supplies for pro- 
tection of life and property from fire, experience to 
date indicates that double check-valves of the latest 
improved type, properly installed and adequately 
supervised, furnish the best protection of any single 
device now known. It is essential, however, that 
such installations be regularly and frequently in- 
spected and tested. Installations of this type are 
relatively recent and whether or not such installa- 
tions give sufficient protection, is a question that 
is still open for decision on the basis of further 
experience. 

“The committee is of the opinion that the re- 
cently developed chiorinator for auxiliary supplies 
offers another valuable means of defense against 
bacteriological contamination of public water sup- 
plies through cross-connections. However, the 
committee believes that more experience must be 
gained with this device, before it can be unquali- 
fiedly recommended. Properly operated and main- 
tained, the device provides a method for making 
polluted auxiliary supplies, bacteriologically safe, 
even though such supplies might continue to be non- 
potable. (A description of this chlorinator is given 
on the next page.) 

“The committee does not approve the u.c of 
cross-connections between safe and unsafe supplies, 
and wherever auxiliary supplies are made safe by 
treatment there should be provided the additional 
safeguard of proper and properly installed and in- 
spected double check-valves. Furthermore, these 
valves should be used between drinking water sup- 
plies and those that, while unpotable—like pure sea 
water—do not require treatment to make them safe. 

“The committee strongly urges that states adopt 
suitable laws and regulations covering the control 
of cross-connections and that in each community an 
investigation of the existing cross-connections be 
made immediately and a program for the elimina- 
tion or control thereof be inaugurated by the local 
author‘ties. ‘The committee also urges that, where 
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possible, the inspections be made through the co- 
operative efforts of state and municipal authorities 
on the one hand and owners and insurance com- 
panies on the other. Inspections of all installations 
of protective devices should be made at least quar- 
terly by an official responsible for the quality of the 
public water supply and such devices should be 
overhauled yearly. 

“While this report is largely concerned with 
cross-connections for fire service, there are many 
other cross-connections like those with sewers, 
around water-purification plants and through auxi- 
liary intakes. None of these should be permitted.” 

This report was considered at the meeting of 
the association on December 12 and gave rise 
to considerable discussion, evidencing a differ- 
ence of opinion among the members, but finally 
it was voted that the report be endorsed by the 
meeting and sent out by letter ballot to the en- 
tire membership. 


CHLORINATING AUXILIARY WATER SUPPLIES 


A method of overcoming the dangers of cross-con- 
nections between safe and unsafe water supplies sug- 
gested in the past was to sterilize secondary supplies 
used for fire by installing chlorinators on fire-pump suc- 
tions. Fire pumps, however, are normally idle, being 
merely “turned over” once a week to be sure that they 
are in operative condition; and once a year, during the 
summer, they are tested to capacity by means of hose 
lines attached to the yard hydrants. A chlorinator at- 
tached to a fire pump, therefore, would normally be in- 
operative, and hence was not considered dependable if 
called upon suddenly to operate in the emergency of a 
fire after having stood idle. Manually controlled chlori- 
nators were also considered unreliable, because the 
operator of the pump, in the excitement of a fire, might 
forget to turn on the chlorine supply. 

One manufacturer of water works chlorinating ap- 
paratus has been at work on the problem and _ has 
recently developed an automatic start-and-stop chlori- 
nator, especially designed to be connected to fire pumps. 
This machine, which is of the vacuum type, utilizing 
liquid chlorine by reducing it to a gas, is so designed 
that a small auxiliary injector continually draws a small 
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amout of chlorine gas and discharges it to waste, thus 
keeping. the apparatus primed and assuring that it is 
always in operative condition. 

There is no need of proportioning the amount of 
chlorine exactly to the amount of water discharged, as 
is necessary in water works practice, because the 
water delivered by the fire pump is not used for domestic 
purposes. The fire pump chlorinator, therefore, dis- 
charges into the pump suction an amount of chlorine 
sufficient to care for the maximum draft from the pump, 
regardless of what is actually being delivered. 

This chlorinator has been tested by the engineers 
of the New York State Department of Health and, 
as a result, that department permits the retention of 
cross-connections under certain conditions, if chlori- 
nation is applied to the secondary supplies. Re- 
ferring to this, Mr. Nicoll, state commissioner of 
health of New York, reported last July that he 
found this pump “capable of effectively chlorinating 
an auxiliary supply under intermittent operations of 
fire pumps and rendering such auxiliary supply 
potable provided it is not too grossly polluted.” He 
believes that such an installation will satisfactorily 
meet the requirements of the regulations of the state 
sanitary code and protect the public water supply 
of a municipality; providing that such installations 


meet the following requirements : 

1. The water supply must not be so grossly polluted 
that it cannot be effectively chlorinated. 

2. The fire pump.must either take suction from an 
open well or sump or there must be a municpial water 
supply available having a pressure at least three times as 
great as the pressure on the suction of the pump. 

3. The water supplying the ejectors of the chlorinator 
must be from the municipal supply. 

4. The chlorination equipment must be of a type ap- 
proved by this department and so equipped as to con- 
tinuously waste a small amount of chlorine solution and 
provided with solenoid or steam operated valves so 
regulated that immediately upon the starting of the 
pump it will apply chlorine at a rate of not less than 
twenty pounds of chlorine per million gal. of water 
pumped. 

5. Platform scales must be provided for checking the 
loss of weight of chlorine. 

6. Plans of the installation, together with report and 
sufficient data to pass upon it, must be submitted for 
approval to both the local water authorities and to the 
State Department of Health. 

7. Reports of the results of daily ortho-tolidin tests of 
the chlorine solution wasted and the amount of chlorine 
wasted or used per day must be submitted at least 
monthly to the municipal water-supply authorities. 

8. Chlorinators on all auxiliary industrial or fire sup- 
plies must be. inspected regularly and at frequent inter- 
vals by local water-supply authorities. 

The cross-connection between a potable municipal 
supply and a chlorinated auxiliary industrial or fire sup- 
ply must be equipped with double check-valves of the 
“all bronze” type placed in an accessible chamber and 
properly equipped for testing and inspection. Such 
check-valves must be inspected and tested at least 
monthly and taken apart, thoroughly cleaned and any 
worn parts replaced at least yearly. 

10. Discharge valves on the fire pumps must be closed 
whenever the pumps are turned over for testing. 

11. Any approval by the municipal and water-supply 
authorities or this department will be given only on con- 
dition that the chlorination apparatus is satisfactorily 
installed, operated and maintained at all times. 

Mr. Nicoll says that every effort should be made 
by public water supply authorities or owners to re- 
quire either the elimination of all cross-connections 
between their supplies and the non-potable sup- 
plies, or the effective chlorination of such auxiliary 
supplies as soon as possible. (The existence of a 
cross-connection between a potable water supply 


and a non-potable auxiliary industrial or fire supply 
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will be illegal after January 1, 1929; but apparently 
Mr. Nicoll would be willing to accept chlorination 
as described above as a substitute for elimination of 
a cross-connection. ) 

The start and stop chlorinator referred to is de- 
scribed as follows, referring to the accompanying 


sketch: 

A—Chlorine cylinders, each containing either 100 or 
150 pounds of liquid chlorine at a pressure of approxi- 
mately 100 pounds per square inch. 

B—Chlorine inlet valve operated by a _ hard-rubber 
float resting on the surface of the water under the glass 
bell jar. The float opens valve B when the vacuum under 
the bell jar produced by the injectors D or F lifts the 
water level inside. 

C—Outlet for a continuous small flow of water and 
chlorine gas which is drawn out by auxiliary injector D 
and discharged to waste. 

D—An auxiliary injector, operated from the city-water 
pressure, using about 500 gallons of water per day and 
discharging to waste approximately 1 to 3 pounds of 
chlorine per day. This slight continuous flow keeps 
valve 8 in operation and apparatus primed, hence as- 
suring that it is always operative. 

The normal water level in the tray and under the bell 
jat is maintained by a bath-float valve connected to the 
same city-water supply line. 

E—A valve which is automatically opened by the 
starting of the fire pump and admits water from the 
fire pump discharge pipe to the main injector F. For an 
electrically driven fire pump, E is a solenoid-operated water- 
valve wired in parallel with the fire pump motor through the 
starting panel. For a steam pump, E is either a steam or 
hydraulically operated water valve. For rotary pumps, E 
will be either hydraulically or mechanically operated water 
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valve. To insure that the tray and bell jar are supplied with 
water should the city water iail while the fire pump is op- 
erating, an emergency water supply to the tray is taken from 
the supply to the main injector just above the valve E which 
is supplied by a connection from the fire purmp discharge. 

F—The main water injector which draws chlorine gas 
through orifice meter G and discharges the chlorine in solu- 
tion to the point of application in the fire-pump suction. 

G—A glass orifice meter which delivers a fixed rate 
of gas flow to main injector F. The draft of injector F 
increases the vacuum inside of the meter tube G, thus 
raising the water level in this tube to a calibrated mark 
and indicating the correct rate of flow of chlorine gas. 

H—A sand trap made of a 36-inch length of 8-inch 
pipe capped at both ends and installed in the water sup- 
ply to the main injector F. This water supply is taken 
in practically all cases from the fire pump discharge on 
the yard side of the check valve. A sand trap is neces- 
sary only when the water contains settleable grit. 


I—Two one-inch strainers installed in parallel in the 
water supply from fire-pump discharge to main injector 
F. One strainer is kept shut off and held for use when 
the other is being cleaned. 

When the fire pump is running and main injector F 
is in operation, the increased vacuum inside of the bell 
jar raises the water level to the upper position, as indi- 
cated by the dotted line. This raised water level covers 
outlet C and cuts off the discharge of waste chlorine 
gas and then supplies auxiliary injector D merely with 
water. The raised water level also tends to keep valve 
B open, thus supplying the chlorine for main injector F. 

When the fire pump is shut down and main injector F 
is no longer operating, the water level will fall to the top 
of injector suction-tube C as indicated by the solid line, 
whereupon auxiliary injector D will draw off both water 
and the small amount of chlorine gas which feeds past 
inlet-valve B. 





Basic Principles of Curb and Gutter Design 





Based upon a study of the functions of curbs and gutters and the proportions 
‘best adapted to fulfilling them under both average and special conditions 





By P. L. Brockway* 


A. very brief survey of the height of curbs shows 
that a wide variation in practice exists in different 
cities and even in different streets of the same city. 
The attention of the engineering department of 
Wichita, Kansas, was, two or three years ago, di- 
rected to the matter of the design of curbs and gut- 
ters, and a study of the subject was made which 
resulted in a modification of our former practice. 
The ideas brought out by this study form the basis 
of the following article. 

Real design requires that a study be made of the 
functions of a curb, which may be listed as fol- 
lows: 1. It serves as a mechanical means of keep- 
ing vehicular traffic in the paved roadway and off 
the sidewalk or planting strip. 2. It prevents dirt 
from washing or drifting from the planting strip 
onto the roadway. 3. It confines street slime, sweep- 
ings and refuse to the roadway without easy trans- 
fer by wind or vehicles to the sidewalks and pedes- 
trians using them. 4. It provides a convenient step- 
ping stone from a parked car to a relatively clean 
landing on the walk or carriage approach. 5. It 
provides a neat dividing line between sod and pave- 
ment. 6. It forms a defined channel for carrying 


*City Engineer, Wichita, Kansas. 





storm water or flushing water to storm sewer in- 
lets. 7. In very flat grades or at the foot of steeper 
grades, it forms retaining walls for ponding water 
until such time as the sewers can carry it off. 

SEPARATION OF VEHICULAR AND PEDESTRIAN TRAFFIC 


If this were the controlling factor, the curb 
should be so high that the center of an approaching 
auto wheel would strike below the top. However, 
although speeding cars occasionally climb curbs onto 
the sidewalks and cause more or less damage and 
injury, it is probably even more true that the net 
damage as a whole is less than if the cars had been 
crushed or upset against high solid walls. Also, 
serious accidents have been averted by deliberately 
driving cars over the curb to avoid collisions. It 
would appear reasonable, therefore, to make the 
curb about half as high as the center of an auto 
wheel so as to form a definite bumper, stopping the 
car, yet permitting the wheel to climb the curb in 
case of emergency or unskillful driving. This re- 
quires a curb about 8 or 9 inches high. 

KEEPING DIRT OFF THE ROADWAY 

The height of the curb has little relation to the 
amount of dirt which reaches the roadway from the 
sidewalk, unless to prevent excessive slope of the 
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planting strip and resulting erosion of the soil 
therein. 
KEEPING STREET REFUSE OFF THE WALK 

The transference of refuse from roadway to side- 
walk is generally accomplished by the wind. Litter 
and rubbish and dirt of all kinds constantly tend to 
accumulate in the gutters in both dry and wet 
weather, rapidly moving cars being a_ principal 
agency in this. Storm water also usually deposits 
in the gutters most of the dirt washed onto or along 
the street during storms. 

It appears from observance that, except in times 
of falling leaves, a fairly low curb will serve to 
confine such dirt and debris in the gutter unless it 
is allowed to accumulate there by lack of street 
cleaning. Probably three or four inches of curb 
height would serve the purpose, unless most of the 
height is included in a fillet at the lower or upper 
limit of the curb; there should be at least two or 
three inches of nearly vertical curb face. 

As to the prevention of splashing water by pass- 
ing vehicles, a rapidly moving wheel entering a wa- 
ter-filled depression will splash water up at a fairly 
high angle. Observation of vertical walls adjacent 
to traffic of moderate speed shows that by far the 
larger portion of the splashing occurs within a foot 
of the ground. The slower speed adjacent to curbs 
on a fairly even surface throws a spray of dirty 
water from the wheel at a flat angle. Even in the 
worst winter weather, with melting snow, very little 
water splashes over the top of an 8-inch curb and 
then for only a short distance beyond. A 12-inch 
curb is not topped at all, but the extra height above 
8 inches is not justified from this standpoint alone. 


CONVENIENT STEPPING STONES 


Since the running board on practically every au- 
tomobile on the market is between 14 and 18 inches 
above the roadway, to provide convenient stepping 
from the running board to the curb, the latter should 
be 8 or 9 inches above the pavement. 

AND LAWN 


DIVIDING LINE BETWEEN ROADWAY 


This is an entirely aesthetic consideration, and 
calls for a height sufficient only to form a definite, 
neat line of demarkation between the two—probably 
two or three inches. 
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STORM WATER CHANNELS 


The function of the curb in forming one side of 
a storm-water channel is the most potent argument 
for variation in design. It is obvious that a curb 
at the top of a hill need have very little height for 
confining the storm water to the roadway, while one 
at the bottom of the hill may require a very consid- 
erable height to do so. At and approaching the foot 
of a steep hill, the water in the roadway deepens 
owing both to the decreased velocity and also to the 
actually greater volume accumulated from the hili- 
side above. 

On relatively flat grades, the height of curb re- 
quired will depend upon the length of block, the 
crown of the pavement, and the frequency of storm 
water inlets. It seems fairly safe to say that no 
curb less than 8 inches high will be satisfactory, and 
there are many locations in which they should be a 
foot high. 

A point at the junction of two descending grades, 
receiving water from both of them, might call for a 
wall several feet high to prevent water from en- 
croaching on the sidewalk. Walls as high as three 
feet above the gutter have been built to retain the 
rush of surface water and direct it to very large 
inlets to storm sewers. Such construction, how- 
ever, means inadequate extent or size of storm sewer 
system ; with an adequate system it should never be 
necessary to build a curb more than a, foot high for 
retaining water in the roadway. Six and twelve 
inches should ordinarily suffice as the minimum and 
maximum height, respectively, necessary to provide 
a channel for flowing water. 


PONDING OF STORM WATERS 


Half an inch of rain in five minutes has been re- 
corded in many places throughout the United States, 
and half an inch in ten minutes is fairly common. 
Because it seldom continues for any considerable 
length of time, designing storm sewers to take care 
of such a downfall is not justified, provided the 
excess not immediately removed by the sewer can 
be stored in the streets for a limited time without 
overflow onto the sidewalks and into the basements 
of abutting property. This, of course, applies only 
to streets having flat grades or located at the bottom 
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of steep grades, since nowhere else could such pond- 
ing occur. 

The amount of storage space afforded by the 
roadway depends upon the width and crown of the 
street and the height of the curb. Curbs in such 
locations should never be lower than the crown of 
the street, and should preferably be two or three 
inches higher in order to allow considerable flow 
across intersections before the walks can be flooded. 

Such a line of reasoning ordinarily would lead to 
the conclusion that curbs should be 10 to 12 inches 
high in the high-value district and 8 to 10 inches 
high in low-value neighborhoods where short peri- 
ods of overflow on the walks and planting strips 
would cause only temporary annoyance or incon- 
venience. 

Tabulation of the above ideas concerning curb 
height gives the following results: 


Curb Height 


Function Commercial Residential 
Traffic division.........- 8 to Q9inches 8to 9 inches 
Retention of parking 

WRENS pve. devkadas rad Indefinite Indefinite 


5 to 7 inches 6to 8 inches 


Retention of street debris 
7 to 9inches 7 to 9 inches 


Stepping stone.......... 


Providing edge of plant- 
6 to 8 inches 


ES oa cases igor. eae aaa 
ere 6 to 12 inches 6 to 12 inches 
PE cic cetaccouevase 10 to 12 inches 6 to 12 inches 


A brief consideration of the above shows that 
under ordinary conditions curbs in residence dis- 
tricts should be from 6 to 9 inches high, and in 
business districts from 8 to 10 inches. As a matter 
of fact, these dimensions include practically the uni- 
versal current practice, although it is doubtful if 
more consideration has generally been given the 
question than an occasional questionnaire inquiry as 
to what other cities are doing or what seems to look 
ight. 

_ CROSS SECTION SHAPE OF CURB 

When curbs were built of stone, generally by 
splitting them along quarry seams, it was the com- 
mon practice to make the face of the. curb vertical 
and the top horizontal; although granite curbs 
gradually came to have a slight batter on the face. 
With the construction of concrete curbs, the face 
at first continued to be made nearly vertical or with 
a batter of 1 horizontal to 12 vertical, but later the 
batter has been increased even to the point, in some 
cases, of a curb shaped as a reversed curve with the 
common tangent 45° from the vertical, making it 
look like a raised ridge on the back edge of the 
gutter. Such a curb is not easily cleaned and does 
not offer any serious barrier to cars. In fact, a 
driveway might be constructed across the planting 
strip flush with the top of such a curb, which is a 
matter of considerable economy and about the only 
advantage of such a curb. . 

The monolithic curb and gutter presents the 
structural advantage of a broader base which pre- 
vents the curb from settling easily out of line and 
grade. This construction usually includes a curved 
fillet at the junction of the curb and gutter, with a 
radius ordinarily of two or three inches; while the 
batter is increased somewhat because it is more 
easily held up under a finishing machine. These 
features, introduced for structural reasons, are ad- 
vantageous from the standpoint of use also; the 
curb is not so easily broken off by impact of a car 
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on account of the thickened base, and it is easier to 
steer a car away from the curb because the wheel 
does not so easily “freeze” against it. The batter 
of the curb must be at least somewhat greater than 
the slope of the street near the gutter plus the tilt 
of the front wheels of the car, to prevent the tires 
from grinding against the top of the curb or against 
its entire face. As the slope of the roadway in the 
five feet nearest the curb may be as much as one- 
half to three-quarters of an inch per foot, the angle 
of the front wheel will be as much as 1% inches to 
the foot from the vertical. The batter of the curb 
should therefore be about two inches in twelve. 
The curved fillet at the bottom should have a radius 
equal to that of the largest passenger car tires in 
common use, which is about three inches. 

Combining these ideas, we have, a residence cur) 
from 6 to 8 inches high, 1 to 1-1/3 inches thicke; at 
the base than at the top, plus the fillet, and with a 
plane surface 2 to 4 inches high after rounding the 
top corner with edges having an inch radius. A 
curb in the business district would have a base 1-1/3 
to 1-2/3 inches wider than the top plus the fillet, 
and a plane surface 4 to 6 inches high. The top of 
the curb should not be finished with a curve of 
radius greater than 1 or 2 inches, nor with a slope 
greater than the normal sidewalk slope, because one 
of its functions is to be used as a stepping stone 
from car to sidewalk. 

Thickness of Curb. Resistance to lateral stress 
under normal use is the determining factor in fixing 
thickness, assuming that ordinary consideration is 
given to securing minimum reasonable cost. Prob- 
ably the greatest and most universal lateral load on 
a street curb is imposed by the expansion of the 
sidewalk. Concrete sidewalks are continually chang- 
ing volume because of changing temperature and 
moisture content, while dirt fills joints opened by 
contraction, causing constantly recurring pressure 
against the top of the curb. Sidewalks have been 
known to crawl out as much as six inches at inter- 
sections and shear off curbs. Open joints are use- 
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less; expansion joints reach their elastic limit; and 
the curb must have strength enough to make the 
sidewalk blocks buckle or to force a stiff expansion 
joint to compress still further, or it will upset or 
shear off at the gutter. 

Strength and Density of Concrete. Strength of 
curb depends upon quality of concrete. Long-con- 
tinued good condition of concrete, when subjected 
to the degree of exposure that obtains along the 
edges of a city roadway, depends upon its density. 
Such density is as necessary on the buried, side of a 
curb as on the exposed face, since moisture is re- 
tained here longer than where it is subjected to sun 
and wind, and therefore greater strength is neces- 
sary next to the walk, which condition is also called 
for by the fact that tension is greatest on the back 
of the curb. It is assumed that maximum density 
will be provided throughout the concrete curb and 
that 3,000-pound concrete will be used. 

Inasmuch as the actual thrusts which a curb will 
sustain are so indefinite as to be indeterminate, ac- 
tual experience must furnish a guide in determining 
the minimum satisfactory thickness. Twenty years 
of personal experiment and observations in many 
cities indicate to the writer that at any point the 
curb should not have a thickness less than the dis- 
tance of such point from the top. Combining this 
idea with the recommended batter and height limit, 
a curb 6 inches high might be 5 inches thick at the 
top and 6 inches at the gutter, while a 10-inch curb 
could be made 10 inches thick at the gutter line and 
& inches at the top. 

The upper edge on the roadway side should be 
rounded for the sake of appearance and to prevent 
easy chipping. A 5-inch top width is a reasonable 
minimum, less than that being too narrow to step on 
with safety and being too slight compared with 
other street details. A curb 8 inches high, 6 inches 
thick at the top and 7% inches thick at the top of 
the gutter will more nearly universally fulfill all of 
its functions than one varying any considerable 
amount from these dimensions in either direction. 
The 3-inch fillet already mentioned at the junction 
of combined curb and gutter will permit some econ- 
omies in thickness without loss of strength, the fillet 
lying outside the plane surface as shown in the 
sketch. 

Depth of Curb. The depth required to offset 
heaving by frost action is beyond the province of 
this discussion, but there should be sufficient sup- 
port by the earth back of the curb and below the 
top of the gutter to more than prevent any move- 
ment due to the thrust of the sidewalk and earth 
pushing against the curb above the gutter. If it be 
assumed that the unit pressures against the curb 
are uniform throughout its entire height, they will 
just balance if the total depth of the curb is twice 
its height above the gutter. Inasmuch as earth is 
ordinarily more compacted and less subject to 
changes in moisture content a few inches down than 
it is at the surface, the moment of resistance would 
be greater in the lower half than the moment of 
thrust in the upper half from earth pressure alone. 
Greater pressure, as from expanding sidewalks, may 
gradually tilt the curb out or even break it off. 
Economically, it would be cheaper to reset a curb 
than to rebuild it, so that an excessive depth of curb 
would not be advantageous. 

Making the depth of a separate curb twice its 
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height above the gutter is therefore reasonable from 
both the structural and economic standpoint; pro- 
vided that it should extend at least to the bottom of 
the gutter or adjacent pavement slab, in order to 
prevent undermining or loosening of the supporting 
subsoil during subsequent construction operation. 


GUTTERS 


Gutters as separate structures from pavements 
are not universally used. The principal advantage 
ebtains in streets having flat grades, because it is 
easier to construct a narrow gutter to a true uni- 
form grade than any wide pavement structure. A 
hand-trowelled surface on a gutter will clean more 
readily than any of the standard finishes suitable for 
pavement in a traffic way. 

The principal disadvantage lies in the plane of 
weakness introduced by the construction joint be- 
tween the gutter and pavement slab. The joint 
should be far enough from the curb so that parked 
vehicles do not stand with the wheel too close to 
the edge of the gutter. It should be far enough 
from the center of the traffic lane ordinarily trav- 
elled that moving cars do not habitually travel too 
close to edge of pavement. 

A gutter should be wide enough so that heavy, 
eccentric loads will not tilt it when the subgrade is 
plastic. it should be wide enough and have suffi- 
cient transverse slope to confine the last small drain- 
age from rainfalls within its limits, causing deposi- 
tion of most of the trash near the curb. 

In a roadway of ordinary width, a gutter two feet 
wide on each side, with a transverse slope of about 
two inches, satisfactorily fills all these conditions. 
Some gutters wide enough to make a separate traf- 
fic line for parked cars have been built, but these 
really become a part of the paved roadway. 

Depth of gutter must vary according to character 
of supporting subsoil and expected traffic. It should 
certainly be not less than that of the adjoining pave- 
ment. I have found six inches in thickness satis- 
factory with one-course, three-thousand-pound con- 
crete of good density, except at street intersections 
where the subsoil has been loosened by installation 
of substructures. Eight and even ten inches has 
been found advisable in such locations. 


MONOLITHIC CURB AND GUTTER 


There are a number of advantages in monolithic 
curb and gutter. 

First, cost of construction is less, due to less 
forms necessary to set and to one complete set of 
field operations rather than two. 

Second, the construction joint at the lowest point 
in the cross section of the street is eliminated, re- 
ducing the seepage of water to the subgrade and 
minimizing frost action. 

Third, the fillet at the junction of the face of the 
curb and the gutter is cleaner and more easily 
reached by sweepers and brooms than a sharp- 
edged junction of separate structures. 

Fourth, this fillet permits thinner curbs near the 
top because it adds thickness and strength to the 
curb where most needed.” 

Fifth, the curb need be no deeper than the gutter 
to prevent overturning. 

Sixth, the gutter has a broader supporting base 
and the edge next the curb is further supported by 
the earth back of the curb. 
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CONCLUSION 

All of these considerations are summed up in the 
cruss section shown in the cut. This is an average 
of the dimensions indicated in the preceding discus- 
sion. Six-inch curb height has its principal use in 
very narrow streets with walks immediately against 
the curbs, to make driveway entrances less objec- 
tionable. 


R= 3" 
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SANDARD CURB AND GUTTER SECTIONS 


Ten-inch is most useful in those streets which 
must carry off considerable storm water on the sur- 
face as a cheaper method of drainage than expensive 
storm sewers in low-value territory. High curbs 
may be expedient in high-value commercial districts 
also, where even occasional flooding of basements 
would be disastrous. 


Traffic Control by the Traffic Itself 

The General Electric Company is introducing 
a method of controlling traffic devised by 
Charles Adler Jr. of Baltimore, especially de- 
signed for traffic crossing main arteries. On ap- 
proaching a main artery, the motorist on the 
cross street, finding the red light against him, 
halts his car near a_ horn-like contrivance 
mounted on a pole at the curb and honks his aut» 
horn. Immediately a sensitive microphone in- 
side the sound collector on the pole picks up 
the noise, converts it into an electrical impulse 
and transmits it by wire to a control box. An 
amber light in the lens below or adjacent to the 
red light informs the motorist that his signal 
has registered, and a moment later the lights 
are changed to red on the main thoroughfare 
and green on the cross road. After a prede- 
termined interval the lights turn back from red 
to green and green to red as before, and so re- 
main until the next cross-bound vehicle appears. 
Should a second motorist through the cross 
street reach the intersection just after the 
lights have changed back to favor main traffic, 
he cannot immediately get the right of way. 
even though he blows his horn. The amber light 
goes on, indicating his signal has registered, but 
the red light against him continues until the 
time cycle is finished, whereupon he receives 
the green light and main traffic the red one. 
This arrangement prevents cross traffic from iti- 
definitely holding up the main traffic. 
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Provision is also made tu: push buttons on the 
poles, so that pedestrians can operate the system 
and obtain the right of way when desirous ot 
crossing main artery traffic. 

Several initial installments of the device 
known as the “G-E Novalux traffic-operated 
controller,” are already under way. It is ex- 
pected to be particularly useful at outlying street 
intersections and upon country highways. 





Some Considerations 
in Selecting 
Roadway Types 





By C. N. Conner 7 





The selection of type for low-cost road surfaces 
is based on two principal factors—necessity and 
adequacy. Necessity is evidenced by the immediate 
need of a long mileage of roads of this class in com- 
munities which have insufficient funds for long con- 
nected mileages of high-type surfaces. 

The adequacy of certain materials for surfacing 
has been demonstrated by states which have used 
them extensively either as untreated surfaces or 
with surface treatments. 

They will quickly become inadequate without care- 
ful construction and intelligent maintenance. 

Selection of untreated surfaces is based primarily 
on the availability and cost of suitable local aggre- 
gates for construction. They should be of such 
quality and gradation that their immediate surface 
can be bladed or dragged at frequent intervals by 
motor-driven equipment. Untreated surfaces which 
meet these requirements are sand-clays, gravel, shale, 
chert, disintegrated granite, traffic-bound surfaces of 
fine stone, slag or gravel, and caliche. 

Macadams and lime rock need a layer of gravel 
or fine crushed stone before they can be maintained 
by blading. 

Surface treatments with non-bituminous dust 
preventives are adequate when maintained by fre- 
quent blading or dragging. 

Bituminous surface treatments or surface courses 
are considered adequate provided they are susceptible 
to scarifying, reshaping and retreating at periods of 
from 1 to 3 years and do not exceed about $1,200 
per mile for this work and the materials. Such 
types are the dual bituminous surface treatments and 
the mixed-in-place bituminous surfaces. 

Surfaces which approach or include the pavement 
types, such as bituminous macadams, natural rock 
asphalt and the pre-mixed bituminous surfaces which 
are laid hot or cold, are not as readily maintained by 
scarifying, reshaping and retreating, and they are 
not as frequently selected for low-cost surfaces. 

The riding qualities of a surface are of prime im- 
portance. Those types that include blading, drag- 


7 *Paper before County Highway Officials, Salisbury, Md. 
+Engineer Executive, American Road Builders’ Association. 
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ging or screeding in their construction or mainten- 
ance have better riding qualities than those that do 
not. 

Types are desirable which, under maintenance or 
reconstruction, can be renewed by the addition of 
small quantities of new materials as required and 
without serious interruption to traffic. 








TOP—CLEARING AND GRUBBING 
MIDDLE—GRADED AND DRAINED 
BOTTOM—UNTREATED SURFACE OF LOCAL 
MATERIALS 











TOP—BITUMINOUS SURFACE TREATMENT 
BOTTOM—THE PAVEMENT 


STAGE CONSTRUCTION OF HIGHWAYS 
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The reconstruction and resurfacing of old exist- 
ing surfaces which have been compacted through 
years of traffic is frequently possible and advisable. 
This new surface is usually one of the low-cost bit- 
uminous types. 

Progressive or stage construction is now recog- 
nized as a sound economic policy. 

It means the gradual improvement of a highway ; 
first, by proper grading and draining; second, by 
the addition of untreated surfacing aggregates either 
in this layer, placed at periodic intervals as required, 
or placed to a greater depth in one operation. 

As traffic demands increase, this untreated sur- 
face is given one of several types of surface treat- 
ment. When traffic requirements become still more 
severe, a pavement type of surfacing may be indi- 
cated. By this method of stage constructoin, the 
original investment has not been lost because the 
materials already in the road have given adequate 
service for the changing conditions of traffic and 
the weak spots in the subgrade have been corrected 
under maintenance. 

In the last stage, the existing untreated or treated 
surface is of value as a subbase for the pavement 
type. 

While it is true that tests have shown a greater 
cost of vehicle operation and tire wear on gravel 
and stone surfaces than on pavement types, yet it 
has not been shown by research or test what it costs 
the owners of vehicles to be without these gravel 
and stone surfaces. 

It is also probable that tests on surface-treated 
gravel and stone would show a considerable reduc- 
tion in vehicle operation costs below those for the 
untreated surfaces. 

There is small doubt that expensive pavement 
types have been constructed where a surface of less 
than half the cost would have been adequate. The 
desire to cut maintenance costs, to avoid the incon- 
venience of perpetual surface maintenance, and the 
lack of knowledge or of equipment to perform this 
maintenance, having been the principal reasons for 
such selections. 

Climatic and soil conditions apparently have not 
been of major importance in selecting low or high- 
type surfaces because treated and untreated gravel 
is found in nearly every state, regardless of the 
local conditions. 

There is no doubt that the unit weight of vehicles 
is a factor which cannot be ignored in the selection 
of type. If the present or probable traffic is to in- 
clude even a small number of heavy trucks, equipped 
with solid tires, low-type surfaces will frequently 
become inadequate. 

Recently, busses, the milk trucks, and gasoline 
trucks have become a factor which must be con- 
sidered or regulated when making a selection of 
sur face. 

Selection of type is a prescription proposition. An 
engineer who is already familiar with the local con- 
ditions of his own surfaces, available materials and 
funds, will do well to make an examination of the 
work done by others under similar conditions. His 
final choice will be more easily and intelligently 
made. 

In spite of the deterring factors and perplexing 
problems involved in selection, low-cost road con- 
struction has ‘been found necessary and must con- 
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tinue, as evidenced by this recent statement from 
the chief of the Bureau of Public Roads: 

“Asa matter of fact, to a large extent all highway 
construction must be stage construction, and there 
can be no just criticism of whatever is undertaken 
if it be undertaken intelligently with a well-defined 
conception of the future development and if the ex- 
ecution of the idea is efficient.” 


Hydrogen Sulphide Re- 
moval at Beverly Hills* 


Plant embodying aeration, coagulation, 

clarification, sedimentation and filtration 

reduces high sulphide and hardness con- 
tent of well water supply 











Beverly Hills is a strictly residential city of about 
13,000 population, ten miles west of Los Angeles, 
California. It contains many large estates very 
highly cultivated, and the hot-weather demand upon 
the water system for maintaining these properties 
is unusually high, the average daily summer demand 
reaching 500 gallons per capita with peaks of 1000 
gallons, although the city is 100% metered. Prac- 
tically all of the water supply is obtained from wells. 

From 1 to 3 parts per million of hydrogen sul- 
phide was found in some of the original wells. It 
was hoped that those put down later would not 
average any higher, but of the fourteen wells devel- 
oped since 1923, all within a radius of one-half mile, 
only two are entirely free from this gas, the 
amounts of H*S varying from 1 to 20 p.p.m. in the 
remainder. Methane and free CO? also are found 
in the water, the latter running as high as 30 p.p.m. 
The pH value of the water varies from 7.8 to 8.2 
at the wells, and increases about 0.2 upon aeration. 
The maximum figures obtained by chemical analyses 
of the sulphur wells are as follows: Total solids, 
1200 parts; hardness, 480 parts; chlorides, 250 
parts; suphates, 170 parts; alkalinity, 640; calcium, 
84; magnesium, 69; sodium, 390. The average 
figures run from 40% to 65% of these. These 
fourteen sulphur wells were supplemented during 
the year 1928 by two other wells in another basin 
which do not contain H?S or methane but are high 
in hardness and other mineral content. 

In June, 1924, an aerator consisting of 30 Sacra- 
mento nozzles was put into operation to remove the 
H?S. This plant consisted of a basin 40 by 50 by 17 
feet deep under the sprays, and a second basin 50 x 
30 by 7 feet deep from which pumps took their dis- 
charge. Later twenty more nozzles and a third 
basin 90 by 50 by 4 feet deep were added. 
While a satisfactory spray was given by the 
nozzles, there was not a very complete reduction of 
the HS, probably due to the presence of alkaline 
sulphides, inasmuch as the amount of H?S in the in- 
fluent had but slight effect upon the amount after 
passing the spray. An inlet water ranging from 6 
to 10 p.p.m. of H?S would show a nearly constant 
effluent of 3.5 to 4.0 p.p.m. Retention for four 





*From a paper before the Water Purification Division of the 


American Water Works Association by R. L. Derby, sanitary engi- 
neer, Salisbury, Bradshaw and Taylor, consulting engineers,. Los 
Angeles. 
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hours or junger gave a marked reduction in H?S. 
Blowing air through the water gave negative results 
except after very long retention. About a month 
after starting this aerator, a growth of crenothrix 
was observed and it was necessary to clean the 
basins. Later in the year the crenothrix gave way 
to beggiatoa, which has since persisted, resisting all 
methods but very heavy chlorination and mechanical 
cleansing. Copper sulphate was useless because of 
the formation of copper sulphide and discoloration 
of the water. 

By 1926 the consumption had increased to such an 
extent that the retention period of the aerator was 
reduced to less than a half-hour and the H?S in the 
effluent ran as high as 2 or 3 p.p.m. Also the 
growths of beggiatoa became so troublesome that 
it was necessary to clean the basins every week or 
ten days, and fairly vigorous growths in the pipes 
were observed. Moreover, bacteria which produced 
H?2S became so active that water in the outlying dis- 
trict actually contained more H°S than that leaving 
the plant. This caused much “black water” due to 
the iron sulphide formed from the H?’S attacking 
the interior of the pipe. In July, 1926, chlorination 
was resorted to, 400 pounds per day (or at the rate 
of 80 to 90 pounds per million gallons) being used ; 
but so heavy was the coating of beggiatoa on the 
transmission mains that it was a week before free 
chlorine reached more than a block or two from the 
plant and about a month before it reached the water 
tower about 7,500 feet from the aerator. This 
chlorination helped conditions somewhat, but it was 
impossible to produce any effect upon the outlying 
districts. 

Following this experience, it was believed that 
filtration would be the only satisfactory solution and 
an experimental plant of about 70,000 gallons per 
day capacity was built and put into operation for 
the three spring months of 1927. This experimental 
plant consisted of three rectangular basins, each 
holding about four hours flow; two circular me- 
chanical mixing tanks, each with a 10-minute reten- 
tion period; two gravity wood filters of 12.5 square 
feet filter area, a Gauntt dry-feed machine for alum 
and an aerator of three Sacramento nozzles. A 
home-made wet lime feed, a chlorinator, and a 
blower for air wash were added later. 

The plant was initially started using two basins 
on eight hours’ retention after aeration, the addi- 
tion of alum, then four hours’ settling, and then 
filtration. Various rates of mixing speed were used 
and various alum dosages, but although the effluent 
was clear and free from H?S from the first, the 
filter runs did not exceed eight hours, and the sedi- 
ment on the filters was very sticky and did not wash 
off well. 

Lime was considered as a possible aid in floc 
building because of the possibility of reducing hard- 
ness. For two or three years there had been some 
agitation for softening the Beverly Hills water, but 
due to the fact that in summer over 75 per cent of 
the water was used for irrigation, it was not con- 
sidered economical. At first lime was used without 
alum, about 8 or 10 grains per gallon, added di- 
rectly after the sprays, and filter runs were at once 
increased to 12 hours or more. Alum was. then 
tried, with a dose of one grain per gallon, and the 
filter runs increased to as high as 40 or more hours. 
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Air wash was tried and it was found that the 
percentage of wash water was reduced from 5 or 6 
per cent to 2 to 4 per cent and the runs were slightly 
increased. Chlorination was found very definitely 
to clear out the beggiatoa, which had become very 
luxuriant in two months. At no time did the efflu- 
ent contain more than 0.8 p.p.m. of H?S, and that 
only twice. The average was less than 0.4 p.p.m. 

After reviewing the results of this experimental 
plant, the engineers decided to include partial soft- 
ening in the regular operation of the proposed filtra- 
tion plant. 

Various types of spray nozzles were tried out at 
the experimental plant and tested both for loss of 
head and efficiency of H?S reduction. At the rate 
of 55 g.p.m. the lowest loss of head was five feet 
for the Sacramento nozzle, others ranging from 12 
to 20 feet or more. Hydrogen sulphide elimination 
ranged from about 50 per cent at this rate for the 
Sacramento to 63 per cent for the other types. 
Weighing the loss of head and the H?S elimination, 
the Sacramento nozzle showed up best and was 
therefore used. 

Based on the experimental plant, a full-sized 
filtration plant was designed and built, and was put 
into operation in May, 1928. The process consists 
of aeration, primary coagulation, clarification, sec- 
ondary coagulation, final sedimentation, and filtra- 
tion. 

Aeration is secured with 90 Sacramento nozzles. 
The building housing the aerator has a ventilating 
tower at one corner to conduct H?S and other gases 
into the upper air, heat from gas or oil being used 
to create a draught and cause dispersion. 

For coagulation, 10 grains of lime and 0.5 grain 
of alum were added after aeration and mixed 
with the water in four basins 12 feet diameter and 
20 feet deep by variable-speed mechanical agitators, 
the speed varying from 13 to 20 r.p.m. The reten- 
tion time is five minutes per tank. They may be 
operated four in series, or two groups in series. 

Clarification is obtained in a 60-foot Dorr trac- 
tion clarifier with a retention time of about one 
hour. 

From the Dorr tank the water goes to the sec- 
ondary coagulation tank, identical in every respect 
with the primary tank, where a final dose of 0.5 grain 
of alum is added. Following this the water goes to 
the final basin. 

The final sedimentation basin is 96 by 130 by 14 
feet deep, with one around-the-end baffle. The 
theoretical retention at five million gallons is about 
six hours. A second basin of similar capacity is 
provided for and will be added when the daily flow 
reaches 7 m.g.d. 

There are five filters, each in two sections 9 by 20 
feet, or 360 square feet area for each filter. The 
effective size of sand is 0.40 m.m. and the uniform- 
ity coefficient is 1.4. The underdrains are of 2-inch 
seamless red brass, 9-inch centers, with 3-inch 
holes at 6-inch centers in a single row on the bottom. 
Air wash is provided for with a positive pressure 
blower. Wash water is furnished from two tanks 


on the fourth floor of the building with a capacity 
of 57,000 gallons each. Provision is made for add- 
ing five more units when necessary. 

Chlorination is provided for by two vacuum type 
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machines, one to take care of the effluent, and the 
other to dose at any point after aeration (at present 
it is being used just before filtration). The chlorine 
room in the building is arranged to be entered from 
outdoors, with a window to the interior of the build- 
ing. Lime is fed by a Gauntt dry-feed and an Inter- 
national wet-feed machine. Alum is fed by two 
Gauntt dry-feed machines. 

At the time this paper was written the plant had 
been in operation only about a month and no de- 
tailed operation figures could be given. No H?*S 
had been detected in the effluent although the inlet 
water showed 6 to 7 p.p.m. No beggiatoa had been 
observed in the effluent, in spite of the heavy 
growth already occurring in the aerator and other 
basins. The water is softened from 275 p.p.m. in 
the raw water to about 150 to 170 soap hardness in 
the effluent. Lime dosage had been set at 10 grains 
per gallon. As the hydrated lime used costs $15.70 
per ton delivered, the softening cost is approxi- 
mately $11.20 per million gallons for the lime alone. 
It is proposed to conduct some experiments on re- 
turning the sludge from the Dorr clarifier, with a 
view to obtaining better sedimentation and also a 
saving in lime consumption. 





Akron’s New Sewage Treatment Plant 


The new 33 m.g.d. sewage treatment plant 
at Akron, Ohio, was placed in service on Wed- 
nesday, December 12, 1928, by Mayor-Manager, 
G. lloyd Weil. About 250 persons, including the 
city officials, A. L. Shaw of Metcalf and Eddy, 
the consulting engineers, representatives of the 
contractors and former and present members 
of the city’s engineering staff connected with 
the design and construction of the outfall sewer 
and plant, made a tour of inspection under the 
guidance of A. B. Backherms, the sewerage en- 
gineer. 

The plant consists of bar screens; two detritus 
tanks of the Dorr type, each 55 feet in diameter 
and 15 feet deep; two Dorrco fine screens 6 
feet long and 6 feet in diameter; twenty-four 
Imhoff Tanks, 27% feet by 75 feet by 28 feet 
deep; fourteen acres of trickling filters 10 feet 
deep; twelve humus tanks, 65 feet by 50 feet 
by 12 feet deep, and four acres of sludge dry- 
ing beds. 

The sewage treatment plant is in charge ot 
the Department of Public Service, of which Fred 
E. Swineford is director. A. B. Backherms is 
sewerage engineer, T. C. Schaetzle is engineer- 
chemist in charge of technical supervision, and 
H. J. Whittaker is superintendent of mechanical 
operation and labor. 





Sewage Treatment in Ohio 

The State Department of Health of Ohio has 
been active in its endeavors to diminish stream 
pollution in that state, and the last three years 
have shown considerable progress in that direc- 
tion. Tables presented herewith indicate this 
and we are informed by F. D. Stewart, principal 
assistant engineer of the department, that the 
improvements listed as completed or under con- 
struction total in money spent more than 


$14,000,000. 
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The tables are dated November 20, 1928, and 
cover treatment plant undertakings in Ohio 
municipalities since 1925. These show a total 
of 22 treatment plants constructed, of which 10 
were ordered by the state, 7 required by the 
state with new sewerage systems, 3 due to dam- 
ages awarded or suits pending, 1 due to the 
starting of state investigation, and 1 for water 
supply protection. 


SEWAGE TREATMENT PLANT UNDERTAKINGS 
IN OHIO MUNICIPALITIES SINCE 1925 


New Plants 


Town Date in Service Reason for Installation 
Akron Dec. 1928 State order 

Alliance Dec. 1928 Pending state order 
Amherst July 1928 Pending damage suits 
Burton 1927 New sewerage 
Canfield 1927 State order 

Canton 1926 State order 

Cleveland (Southerly) Aug. 1928 State order 

wayton (under construction) 1929 State order 

Delaware 1927 State order 

Elyria (under construction) 1929 State order 

Euclid 1926 New sewerage 

, § 1928 

Fostoria 1 1929 State order 

Galion 1925 Pending damage suits 
Geneva-on-the-Lake 1928 New sewerage 
Leetonia 1926 New sewerage 
Minerva 1927 New sewerage 

Mt.. Healthy 1927 New sewerage 

New Lexingtori (under const.) 1929 State order 

Oxford Dec. 1928 State order 
Portsmouth 1925 Water supply protection 
Salem (under construction) 1929 Damage suits 

West Jefferson (under const.) 1929 New sewerage 
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Plants Under Design or Surveys Started 


Town Type of Proposal Reason for Undertaking 
Baberton Improvement existing plant Pending state order 
Bedford New plant State order 

Bexley Improvement existing plant State order 

Coldwater New plant Proposed new sewerage 
Columbus Improvement existing plant State order 

Jackson Improvement existing plant State order 

Medina Improvement existing plant Damage suits 

Shelby New plant Damage suits 
Springfield New plant Local nuisance 

Toledo Yew plant Pending state order 


W. Carrollton New plant Proposed new sewerage 





The village of Montour Falls, N. Y., is now in- 
stalling a modern gravity mechanical filter plant to 
treat water obtained from an upland watershed. 
The plant, which will cost approximately $25,000, 
will probably be put into operation by July 1, 1929, 
and should effect a much needed improvement in the 
physical and sanitary qualities of the public water 
supply. 





At the recent election, the village of Stamford, 
Delaware county, N. Y. (population 1200), voted 
to issue $60,000 in bonds for improvements to its 
water supply system. These will include additional 
filters, an increase in storage capacity of the upper 
reservoir by raising the dam six feet, another supply 
pipe from the reservoir to the filter house and from 
the plant to the main pipe line and an addition to 
the filter house. 





Sludge Disposal in England 





Methods now employed in that country described by an English official. 
Shallow and deep burial and sludge filter beds in common practice. Dewater- 
ing aided by sedimentation, humus and activated sludge tanks. Sludge diges- 


tion. 


Gas utilization. Mechanical drying. 





“Careful analysis of what is commonly desig- 
nated the ‘sludge problem’ will show that it is 
really a complex collection of all the various 
difficulties, problems, possibilities and potentiali- 
ties which sludge disposal presents according to 
different local conditions.” With this statement, 
J. H. Garner, deputy chief inspector of West 
Riding River Board, England, summed up the 
introductory part of a paper on sewage sludge 
read by him on November 22 before the Associa- 
tion of Managers of Sewage Disposal Works 
(of England). 

Following the introduction, Mr. Garner then 
discussed at considerable length the methods 
employed in that country for disposing of sewage 
sludge. Local conditions may affect the problem 
in many ways. The site and locality may, if 
properly taken advantage of, facilitate disposal 
in some cases, while in other cases site restric- 
tions and proximity of dwellings may add to 
the difficulties or render certain methods im- 
practicable. 

Another matter which it is well to remember 
is the increased sludge production due to better 
design and control of sewage works. Sludge 
disposal therefore requires as much study of 
local conditions and other circumstances as does 
the selection of clarification and oxidation 


methods. 





Dewatering of sludge is generally necessary ; 
even where sludge can be dumped at sea it may 
be found economical to effect more or less de- 
watering. Wherever conditions are suitable, the 
disposal of wet sludge upon land by plowing or 
trenching constitutes one of the best and cheap- 
est methods. For some reason it has passed 
through a period of disfavor, but there are signs 
of a revival, which would be hastened if me- 
chanical labor-saving appliances were more gen- 
erally available. 

Perhaps the greatest handicap in dealing with 
sludge on land is found in the weather con- 
ditions, especially where an effort is made to 
raise crops. The Royal Commission on Sewage 
Disposal recommends, as an average figure, two 
acres of land per thousand tons of wet sludge 
90% to 95% water, which gives about 1% 
square yards per capita for domestic sewage; 
this being subject to not much variation whether 
the sludge be plowed or trenched. 

PLOWING UNDER 

Plowing or shallow burying consists of dis- 
tributing wet sludge over the land and, as soon 
as possible, thoroughly incorporating it with the 
surface soil. Crops may be raised where con- 
ditions are suitable. Preparation of the land 
by plowing or digging furrows is generally 
necessary some time in advance of applying the 
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sludge, although in places it may be applied by 
flooding. The addition of milk of lime to the 
sludge assists the separation of water and tends 
to prevent odors. The main difficulty lies in 
covering the sludge with soil during unfavorable 
weather. At the Honley and South Crosland 
Works, J. W. Gaskell, manager, has for several 
years been using a small motor-driven cultivator 
for incorporating sludge with the soil, to avoid 
the troubles, delays, and expense of hired team 
labor. This machine, which cost less than $1000, 
buries the sludge in the land and performs all 
the usual operations connected with farming 
and gardening. Owing to its weight of only 
650 pounds it may be used under conditions 
where team work would be impossible. It will 
turn up an acre of land to a depth of 5 or 6 inches 
in five hours when working in top gear; while 
at low speed the same area can be worked to a 
depth of ten inches in nine hours. The cost of 
working one acre is said to be about $3 for 
labor and fuel when turning the soil to a depth 
of 5 to 6 inches, and double this when turning 
it to a depth of 10 inches. 
SLUDGE TRENCHING 

In trenching, the chief difference is that the 
trenches are made wide and deep instead of 
simply shallow furrows, and manual labor is 
generally employed, although a _ mechanical 
trench excavator would probably be desirable. 
Trenching affords a satisfactory and economical 
means of finally getting rid of wet sludge. It 
is not so dependent upon weather conditions as 
might be imagined, as it is possible during the 
summer months to excavate sufficient trenches 
to hold the sludge produced during the winter. 

In England this method has been adopted in 
several instances where modern methods of sew- 
age purification have replaced land treatment, 
the land formerly used their being utilized for 
trenching; and it has been adopted recently in 
connection with several new works, while sludge 
filters have in some cases been abandoned in 
favor of trenching. 

At the city of Wakefield, all the sludge has 
been disposed of by trenching for nearly twenty 
years. The population draining to the works 
is about 47,000. The sludge is strong and the 
daily dry-weather flow of 2% million gallons 
consists of nearly equal volumes of domestic 
sewage and trade effluents from textile indus- 
tries. The sewage is precipitated with lime. 
The soil is a fairly stiff clay, hardly considered 
suitable for the purpose but by a careful system 
of working satisfactory results have been 
achieved. In this plant the trenches are dug as 
far as possible in advance of the time for use, 
to allow the soil to dry, and an effort is made 
to get most of the trenches cut during the sum- 
mer. Parallel trenches are constructed three 
feet wide and two feet six inches deep with a 
distance of six feet between them. The exca- 
vated soil is thrown up on the land between the 
trenches. A “master” trench is cut along one 
side of each plot to act as a conduit to the series 
of trenches cut at right angles to it. Sludge is 


pumped into the trenches, allowed to drain, and 
the process is repeated until the trenches be- 
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come filled to the original ground level with 
semi-dry sludge containing from 65 to 70 percent 
moisture. New trenches are then cut in the six- 
foot space between the original ones. After the 
second year trenching is carried on at right 
angles to the former direction. Dry vegetation 
upon the trenching area is burned off. 

The total area of land used is 18 acres or 1.8 
sq. yds. per person, and about 80 tons of wet 
sludge (95% water) a day is dealt with. The 
sewage works manager, W. H. Hoyle, has kept 
very careful records of cost, which show the 
cost of labor per yard length of trench as llc, 
which gives a cost of about 13c per cubic yard 
of sludge of 65 to 70 percent water, or about 4c 
per cubic yard of sludge with 90 percent water. 

At the Ilkley sewage works, sludge filters were 
included in plans for an extension but were not 
adopted and trenching has been used instead. 
The trenches are cut and worked very much as 
at Wakefield, but it has been found possible to 
rest each plot of land in turn and to grow ex- 
cellent crops during the resting period. A popu- 
lation of about 7,500 gives a daily dry weather 
flow of about 400,000 gallons of weak domestic 
sewage. About two acres of land is used for 
sludge trenching, which gives about 1% square 
yards of land per capita. The land is divided 
into plots, each of which is alternately trenched 
and cropped upon a two-year cycle. The labor 
of digging trenches is about equal to the full 
time employment of one man. 

At Normanton the sewage works deal with a 
daily dry-weather flow of about 250,000 gallons 
of strong domestic sewage from a mining dis- 
trict of 17,000 population, which is precipitated 
by alumino-ferric. The sludge is trenched upon 
5% acres of stiff land and humus sludge is 
trenched separately upon 34 of an acre; giving 
about 1.75 square yards of land per head of 
population. During a year about 9,000 cubic 
yards of wet sludge is dealt with. Supernatant 
water is drained from the trenches back to a 
pump well and treated with the sewage, which 
drainage much facilitates the drying of the 
sludge in the trenches. No attempt is made to 
grow crops. The labor for trenching is equal 
to the full time employment of 1% men. 

Generally where it is impossible to dispose 
of sludge upon land, some process of dewatering 
is necessary. The final disposal of the dewatered 
product may be considered largely a local ques- 
tion, but dewatering involves many matters of 
a scientific and practical nature and will always 
offer wide scope for invention. 

FILTER BEDS 

The simplest and most widely adopted process 
of dewatering sludge is drainage upon specially 
constructed filter beds. Excluding very small 
works, it is safe to say that at two-thirds or more 
of the total number of sewage works, sludge is 
dealt with upon some type of filter. 

Some of these filters are merely lagoons with 
earth banks, in which the underdrained soil or 
a thick layer of ordinary ashes serve as a strain- 
ing filter. Others are carefully constructed with 
brick or concrete walls, concrete floors,. drains, 
and specially selected and graded filtering 














Frepruary, 1929 





mediums. On the whole, with careful attention 
to certain fundamentals of construction and 
management, sludge filters are adaptable to the 
majority of sewage works where normal con- 
ditions prevail and afford a fairly reliable means 
of partially dewatering sludge and rendering it 
portable. It is believed, however, that sludge 
filters have been constructed at a number of 
works where later experience has proved that 
the wet sludge could have been disposed of better 
upon land or, in a few cases, more quickly and 
effectively by filter pressing. 

The author gives the following particulars re- 
specting 66 sewage works in West Riding of 
Yorkshire, where sludge filters are in satisfac- 
tory use: 

“The average population per square yard of 
sludge filter provided is 10.8. For eight works 
treating a large proportion of trade waste, the 
average is 4.5 persons per square yard of filter. 
For thirty works treating fairly strong domestic 
sewage, the average is 9.0 persons per square 
yard of filter. Excluding a few exceptional cases, 
the average for the remainder is 12.5 persons per 
square yard.” The Ministry of Health a few 
years ago suggested as a working guide one 
square yard for every seven persons, which seems 
to allow a margin of safety which is desirable. 

“Sludge should be run onto a filter in a single 
dose only, to a depth of 6 inches to 9 inches, and 
allowed to dry without interference. It is there- 
fore desirable to have units small enough to 
permit this procedure. It will then be possible 
more frequently to put the filters out of use in 
turn for cleaning and resting. Small units also 
facilitate the removal of the air-dryed sludge, 
and there is less risk of damaging the surface of 
the filter during the operation. 

“It is somewhat difficult to understand why, 
in this country, there has been an entire omission 
to provide sludge filters with some inexpensive 
form of roofing. The extent to which the area 
of sludge filter might consequently be reduced 
seems worth consideration. Better and more 
uniform working conditions would also be es- 
tablished, facilitating regular removal of sludge 
from the settling tank. The roofing might well 
be extended to provide a cover for sludge re- 
moved from the filters, as the material, if pro- 
tected from rain, generally soon dries to a con- 
dition in which it can be disintegrated and made 
more acceptable as a fertilizer.” 

The author then recommends the standard 
American practice of subdrains, over which is 
placed sand or clinker resting on graded material 
of successively coarser size, the largest resting 
on the subdrains. “Dewatering by sludge filters 
may often be hastened by mixing a little quick- 
lime or alumino-ferric with the sludge, especially 
where of a greasy nature. The surface layer 
must be kept clean and brought up to its original 
thickness by adding more fine material after 
sludge has been removed. Resting the filters 
after cleaning is also beneficial, but instances 
where this can be allowed are unfortunately rare. 
Trampling and wheeling on the surfaces of filters 
should be strictly avoided and boards should be 
provided; nothing is more detrimental than foul- 
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ing the filter surface by working semi-dry sludge 
into it.” 

The author states that sludge pressing, al- 
though it has largely gone out of practice, will 
always be preferable to other methods in some 
cases, one advantage being that it is independent 
of weather conditions and affords a far more 
expeditious method of dewatering than sludge 
filters. Filter pressing will produce in a few 
hours a cake which is at most only one-quarter 
the weight of the original sludge. 


AIDS TO DEWATERING 


By far the largest proportion of sludge is pro- 
duced by the ordinary settling and precipitation 
tank process, and where this is disposed of di- 
rectly upon land no preliminary treatment is 
necessary, although lime, either mixed with the 
wet sludge or applied to the land as a periodical 
dressing, assists the decomposition of the organic 
matter. For sludge pressing, lime is essential 
to quick production of a satisfactory cake, but 
where grease is recovered the sludge must be 
acidified before filter pressing, whether the hot 
or cold process be adopted. Dewatering of 
sludge upon filters also may be hastened by add- 
ing lime to the wet sludge, especially when much 
grease is present. 

At some works sludge from humus tanks is 
disposed of without difficulty upon land, while 
at others no difficulty is encountered in this or 
disposal upon filter beds or in filter presses if it 
first be thoroughly mixed with ordinary sludge 
in the proper proportion, which seems to vary 
with different sludges. Attempts to filter press 
humus sludge alone, even after heavy chemical 
treatment, appears to have been unsuccessful 
so far. 

Practically the same experience has been had 
with activated sludge, which, in England, is gen- 
erally dewatered on land or on sludge beds. 
“The fact that fresh activated sludge is composed 
largely of living organisms seems to imply that 
dewatering involves the removal of both ex- 
traneous and intracellular water—the latter pro- 
viding the greater problem. Regarded in that 
light, coagulants such as ferric salts, possessing 
astringent properties, probably cause cell con- 
traction with the extrusion of water. A more 
rapid separation of water might be expected to 
follow upon disruption of the cell tissue, and it 
is not difficult to imagine that this is what occurs 
when activated sludge is submitted to a digestion 
process. It might also be inferred that the po- 
tential value of activated sludge as a fertilizer 
would be conserved by coagulation, whereas 
the value would be decreased by digestion.” 


SLUDGE DIGESTION 


Sufficient evidence has accumulated to “show 
that separate digestion is an effective aid to de- 
watering all types of sewage sludge, and that 
where the quantity of sludge is large enough, the 
collection and utilization of the gaseous products 
of digestion may be an economical proposition. 
Up to the present, the general practice has been 
to dewater digested sludge upon filters.” 

After referring briefly to investigations being 
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conducted in this country, in Germany and in 
england, the author cites as an English illus- 
tration the works at Wakefield, where mixed 
sludges from preliminary settling tanks and ac- 
tivated sludge tanks are submitted to digestion 
in a tank which had been disused since the re- 
construction of the works. Secondary digestion 
proceeds in a series of lagoons excavated in the 
soil and the separated water is withdrawn to a 
pump well. The digested sludge is dried on sludge 
beds. The manager, W. H. Hoyle, states that 
there is now no difficulty in drying the sludge, 
no nuisance from odors, a large saving of labor, 
and an eager demand for the air-dried products. 
Drying is so far improved that the weight of 
air-dried sludge removed from the filters is only 
about one-fourth of that removed before diges- 
tion was adopted. 

“The air dried product (from digestion tanks) 
1s certainly in better condition and more attrac- 
tive as a fertilizer than undigested sludge, and 
there is a good demand for it. The possibilities 
of dewatering digested sludge by filter presses, 
vacuum filters and centrifuges do not yet seem 
to have been investigated.” 

SLUDGE AS FERTILIZER 

The author finds that there is a growing de- 
mand for dried sewage sludge provided it is pre- 
pared so as to be convenient for use and sold at 
a fair price. “Cheap production in a convenient 
form is therefore the first essential, and this 
means that the sludge must be reduced to a dry 
disintegrated condition. The problem lies in 
further dewatering air dried or filter-pressed 
sludge from about 60 percent moisture to about 
15 percent, and doing this economically and with- 
out nuisance.” 

The author describes a machine for mechanical 
drying of sludge which was originally evolved 
for drying beet slices for extraction of sugar. 
The material is automatically delivered onto a 
series of endless bands, four of which are in an 
upper chamber and two ina lower. The material 
falls consecutively from one band to the next 
and is finally discharged. Warm air from a 
specially constructed furnace is _ circulated 
through the two chambers. With beet slices, 
one pound of fuel will evaporate 914 pounds of 
water. The advantages of this type of dryer 
are that the speed of the bands may be varied 
to permit different periods of drying; partial 
recirculation of the hot air is provided for, which 
allows a lower inital temperature than would 
otherwise be possible, and insures a high per- 
centage moisture saturation of the discharged 
air; differing maximum temperature conditions 
can be maintained in each compartment if neces- 
sary, which is a great advantage, as it is possible 
to work with a higher temperature in the cham- 
bers containing wet material, and a lower tem- 
perature in the chambers containing the nearly 
dried product. Drying can be accomplished with- 
out raising the temperature of the material 
above 100 to 105 degrees centigrade. The warm 
air is discharged at a temperature of about 70 
degrees centigrade and a percentage moisture 
separation of about 60. These low temperatures 
allow the material to be dried slowly and uni- 
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formly, and prevent odor due to charring or 
burning. There is little disturbance of the ma- 
terial in the machine and this prevents the ball- 
ing and sticking which has been found to occur 
in rotary dryers.” 





Motor Driven Centrifugal Pumps* 





Hydraulic and mechanical principles, 
friction head, automatic operation, ob- 
taining low rates, and improvements that 
are desirable, among the subjects treated 
in a paper by R. L. Baldwin, which is 
much condensed in the following article 





For a given diameter impeller uf a centrifugal 
pump, the quantity discharged will vary directly as 
the speed and the head or pressure will vary as the 
square of the speed. Since the work done or power 
necessary is the product of the quantity of water 
pumped and the pressure or head pumped against, 
the power varies as the cube of the speed. There 
are definite speeds for standard motors, and as most 
electric power is furnished as 60 cycle alternating 
current, the motor speeds are 600, 720, 900, 1200, 
1800, and 3600. For a given speed, the quantity or 
capacity of a pump varies as the diameter of the 
impeller, the pressure or head developed varies as 
the square of the impeller diameter, and the power 
therefore varies as the cube of the impeller 
diameter. 

Different designs of pumps have different rela- 
tions between the discharge, pressure, efficiency, and 
brake horse power with different rates of pumpage. 
Ordinarily in water works practice where there is a 
reservoir or tank on the system, there is a definite 
static head, and a variable friction head which de- 
pends upon the discharge rate and consumption of 
water. Where there is no reservoir or tank, the sys- 
tem operating on direct pressure, the head must be 
determined by the pressure desired on the system 
and the demand for water. In any case it is well 
to have a clear idea of the variation in the demand 
rate, so that the pump can be selected to fit these 
particular conditions. Impellers can be designed so 
as to have a steep head curve. Where a variable 
head is encountered and it is desired to have the 
minimum of variation in capacity, such a design is 
desirable. 

Other conditions may require a practically con- 
stant head and a variable capacity, in which case 
the impeller should he designed for a “flat” head 
curve. 

in selecting a pump for a given service it is well 
to compare the operation at different heads, as the 
head may vary between certain fairly definite 
limits, especially if there is elevated storage on the 
system. The comparison of three pumps submitted 
for a definite discharge at the average head is shown 
in Fig. 3, giving the variation in discharge and 
efficiency at a head 10 feet above and below the 
guarantee point. Such a comparison is often help- 
ful in selecting the pump best for the conditions. 
It is well to keep in mind that a high discharge is 


*From a paper presented before the Missouri Valley Section of 
the American Water Works Association by R. L. Baldwin, of Burns 
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necessary at maximum head, as fire demands may 
come at such times. 
FRICTION HEAD 


A great saving can be made in power cost by 
carefully selecting the unit to suit the conditions. 
For one illustration, assume a system with ample 
elevated storage, so that the pumps may be operated 
and shut down for periods as desired, and power 
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can be purchased at an off-peak rate. The water may 
be pumped during an 18-hour period, or it may be 
pumped in a very short period, say six hours. The 
attendance required will not vary, since it is neces- 
sary to have a man at the pumping station anyhow. 
If it would require a three-million-gallon per day 
pump to furnish the required amount of water in 
six hours, then a 1 m.g.d. pump would be ample 
for the 18-hour period and would satify the de- 
mands just as well. Upon investigating, it is found 
that the static head is 125 feet, and the friction head 
10 feet at the 1 m.g.d. rate and 90 feet at the 3 
m.g.d. rate, giving the total head required 135 feet 
for the 1 m.g.d. pump and 215 for the 3 mg.d. 
pump. The power required is directly proportional ; 
in other words, it would require approximately 60% 
more power to pump the water with the 3 m.g.d. 
pump than with the 1 m.g.d. pump, giving the same 
service. Assuming an over-all efficiency of 70% 
for either installation and a power cost of 1.5c. per 
k.w.h., then the 1 m.g.d. pump would use $2,513 
worth of power, while the 3 m.g.d. pump would use 
$3,974 worth of power, a saving of $1,461 annually 
by the proper pump. In this case, a large-size pump 
was necessary because the pipe line was too small 
for the service on a 6-hour pumping basis. If it is 
necessary to pump at such high rate during most of 
the time, then the pipe size should be increased so 
that the cost of power lost due to friction head does 
not exceed the fixed charges on the necessary extra 
investment in pipe. 


AUTOMATIC OPERATION 


In the use of motor drive it is possible in many 
cases to use automatic operation, making a great 
saving over the labor costs ordinarily required. For 
small districts, where boosters are required for sat- 
isfactory service, a pressure type control can be 
used. Where possible, however, the control line 
should come from the tower and tank directly, so 
that variations in pressure due to friction losses or 
use of water on the system will not cause the pump 
to start or stop. Such installations have given ex- 
cellent service on water-works and sewer systems 
for a number of years and require only an inspec- 
tion every day or two. 

Where the distance from the tower and tank is 
great, electrical transmission of the start and stop 
impulses is desirable, for which very reliable devices 
have been perfected and are in use. 

We have an automatic station serving a city 
where there are three pumps having capacities of 
600, 1200 and 1800 g.p.m., respectively. These 
pumps each have automatic starting panels which 
are controlled by a special panel on which is 
mounted a Ruggles-Klingemann regulator, a dial 
switch, a control circuit switch, a time switch and 
seven double pole control relay contactors. 

When the water in the standpipe drops a definite 
amount, the R.-K. regulator moves the dial switch 
to the first control point and contactor No. 1 picks 
up, closing the control circuit of the first starting 
panel, thus starting the motor of pump No. 1. If 
the water level continues to drop, the R.-K. regu- 
lator moves the dial switch to the second control 
point and contactor No. 2 closes the control circuit 
of the second starting panel, starting pump No. 2. 
Pump No. 1 stays in operation until pump No. 2 is 
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on the line, when No. 1 is automatically shut down. 
In this way various combinations of pump capacity 
are obtained to accommodate it to the load and 
maintain an even pressure at the load center. Of 
course, there is variation in the friction head and 
care must be taken to get pipe sizes large enough 
that this will always be within reasonable limits. 

The time switch on the control panel mentioned 
above was arranged to limit the pump operation to 
one of the pumps during the power company’s peak 
load period. Such operation and control is very de- 
sirable, giving efficient operation, as the pumps are 
operating very close to their rated condition under 
this scheme, but is possible only if there is elevated 
storage. 

Automatic units are in use operating on different 
schemes and serving very good purposes. Where a 
well supply can be obtained at various points on 
the distribution system, it is possible to supply the 
system at such points, equalizing pressures, and 
thus defer the installation of large mains. Such 
pumps may be controlled by a pressure-type con- 
troller and be started only when the pressure drops 
below, and stopped when it reaches above, a pre- 
determined point. Two such installations the writer 
has in mind are on systems having steam-operated 
main pumping stations. At certain periods of the 
year the demands are such that adequate pressures 
can be maintained throughout the day, but at other 
periods there are times during the peak of each 
day’s demand when these pumps automatically take 
the load in their district, thereby saving the cost of 
a large feeder line which otherwise would be 
necessary. 


OBTAINING LOW RATES 


The lowest rate possible should be obtained for 
the power required for pumping. Often conditions 
are such that the pumping equipment may be de- 
signed to take advantage of low rate schedules. 
Almost every power company has an off-peak rate 
and a discount for high power factor. 

Where motors are 50 H.P. and larger in size, 
serious consideration should be given the use of a 
synchronous motor, which will give high power 
factor or may be designed to give a leading power 
factor, if desired. Such motors cost little more in 
small sizes, and may even be cheaper in the larger 
sizes, than the ordinary induction or slip ring motor. 
The starters may be automatic and an untrained 
attendant can then operate them without producing 
line disturbances. A saving of from 5 to 10 per cent 
in the power bill may generally be made in this way. 

Where it is desired to obtain an off-peak rate, 
some elevated storage is necessary. Many systems 
already have some elevated storage, but often it is 
not enough to accomplish the desired result, and so 
it becomes necessary to increase the storage facil- 
ities. The cost of this increase may be prohibitive 
if considered only for its saving in power cost; but 
there is generally the additional advantage in having 
such storage that it equalizes the demands on the 
system in such a way that pipe sizes may be smaller 
or it may save laying a new feeder line, thereby 
more than paying for itself and at the same time 
providing better service, or the same service with 
lower station pressures. 

These advantages of elevated storage are injected 
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here, because the motor-driven pump is peculiarly 
adapted to such a system. It is at a disadvantage 
on a closed system, and it is often necessary when 
installing motor-driven stations to install elevated 
storage at the same time. 

The power company wants your load and you 
want a low power rate. They may not know much 
about your business nor you much about theirs, so 
you are not in the best position to deal with each 
other until you interchange information. The power 
company’s load, as a usual thing, reaches its maxi- 
mum in the winter, while the water company’s load 
peak is in the summer or fall. The power company 
is very anxious to fill up the valleys in their load 
curve and particularly to eliminate the seasonal 
peaks insofar as possible, so that this should be your 
starting point. From this you can work out your 
storage problem so as to keep off of daily peaks, and 
other minor details to get a minimum rate that will 
be mutually satisfactory. 


DIFFICULTIES AND DESIRABLE IMPROVEMENTS 


A centrifugal pump, unlike a positive displace- 
ment pump, can handle very little air without losing 
its suction, and it must be primed before starting. 
For this reason, foot valves or priming devices are 
necessary. Foot valves are a source of trouble and 
must always be installed in places difficult of access. 
There is generally a high friction loss through such 
valves, which is undesirable. 

In most cases it is preferable to use a vacuum 
pump for priming, thereby eliminating entirely all 
foot valves. A system can be so arranged that a 
number of pumps can be primed automatically at 
all times. Such a system is often cheaper than 
large foot valves; if not, the saving in loss of head 
and assurance of operation at all times is worth 
the difference in cost. 

Where centrifugal pumps are used to pump clear 
filtered water, their efficiency remains high for long 
periods. When water contains grit, or carries silt 
and sand (as is so often the case where the supply is 
secured from a stream) the efficiency decreases as the 
impeller is worn down. Often the pump casing 
wears and for such use impeller and wearing rings 
should be replaced often. A check can be made 
easily of a pump’s operating characteristics if the 
proper facilities are provided. Every pumping in- 
stallation should have a meter for both high and 
low-service pumps and the switchboard should have 
meters, so that it is possible to make a check on any 
pump’s operation. 

A pumping installation may be designed for a 
certain ultimate capacity and for certain average 
conditions. Generally, several pumps are installed 
and the pipe sizes are fixed, and if the pumps are 
motor-driven the speeds are ordinarily fixed. When 
an additional pump is started, the friction head in- 
creases due to the increased discharge rate, and the 
pump’s capacity is decreased below what it would be 
when operating alone. If a third pump is started it 
might add little in capacity, as the increased friction 
head would cut down the discharge of every pump. 

This is a very difficult situation and one that re- 
quires a great deal of study by the manufacturers 
of electrical equipment. A small variation in speed 
would take care of the situation. Where units are 
large enough to justify the use of steam turbines 
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tainable and gives excellent service. It takes care 


of just this situation nicely. 

An alternating current motor with this small 
speed variation is not yet commercially available. 
Speeds can be varied by cutting out field poles, but 
this makes too wide a variation. A resistance type 
controller can be used, but this is very inefficient, 
as it is required to operate at the lower speed most 
of the time and at the high speed only at times of 
peak demand. It is more economical, however, to 
use resistance type controllers than it is to throttle 
the pumps. 

The brush shifting motor gives good promise, but 
tu date it is high priced, requires expert operators 
and has not been in service long enough to make it 
desirable as a motor for pumps on municipal sup- 
plies. If this motor or some other can be devised 
to give a 10 or 15 per cent speed increase when de- 
sired, even at a poor efficiency, it will find a very 
wide use. It would eliminate one of the worst 
objections to centrifugal pumps, and boosters to 
take care of fire demands would not be necessary. 





A Standard City Planning Enabling Act 

“In several hundred American cities and regions 
planning commissions are working with public offi- 
cials and private groups in order to obtain more 
orderly and efficient physical development of their 
land area. They are concerned partly with rectify- 
ing past mistakes, but more with securing such loca- 
tion and development of streets, parks, public utili- 
ties, and public and private buildings as will best 
serve the needs of the people for their homes, their 
industry and trade, their travel about the city, and 
their recreation. The extent to which they succeed 
affects in no small degree the return, in terms of 
practical usefulness now and for years to come, of 
several hundred million dollars of taxpayers’ money 
spent each year for public improvements, as well as 
the value and serviceability of new private construc- 
tion costing several billion dollars each year.” 

The above was written by the president-elect, Her- 
bert Hoover, in October, 1927, as an introduction 
to a report by the Advisory Committee on City 
Planning and Zoning of the Department of Com- 
merce, which contained a standard city planning 
enabling act. 

In publishing this report, the department states 
that, with more than 530 cities and towns which 
it has found to have planning commissions, includ- 
ing more than 200 out of the 300 larger cities, there 
has been a growing need for carefully devised legis- 
lation to enable city and regional planning to be car- 
ried out with the best results. 

The act presented “covers the four general sub- 
jects which experience has shown to be a necessary 
part of planning legislation, namely, (1) the making 
of the city plan and the organization and powers of 
the city planning commission; (2) control of sub- 
divisions; (3) control of buildings in mapped 
streets; and (4) regional plan and planning com- 
mission.” 

The committee states that “Legislation concern- 
ing the three subjects of subdivision control, mapped 
streets, and regional planning may be said to be in 
the trial and errer stage. By this is meant that prac- 
tical experience and judicial decisions upon the legis- 
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ror drives, a variation of 10 per cent is easily ob- 
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lation have not been sufficiently extensive to enable 
any one to be dogmatic about the best or final form 
of legislation on these subjects. 

“The committee believes that it has worked out 
provisions which represent the most extensive in- 
vestigation into, and the best prevailing thought on, 
the various features. As state above, each of these 
subjects is a necessary part of effective planning 
legislation, and the text of this act supplies, there- 
fore, a model from which to frame and develop the 
planning legislation of the various states of the 
country.” 

Following the general statement and introductory 
matter, the pamphlet then devotes fifty pages to the 
form of the standard city planning enabling act and 
foot notes explaining numerous words, clauses, and 
other features of the act; such foot notes occupy- 
ing at least three-quarters of the fifty pages. 

The committee consists of Charles B. Ball, muni- 
cipal engineer (recently deceased) and Morris 
Knowles, consulting engineer, both members of the 
City Planning Division of the American Society of 
Civil Engineers; Edward M. Bassett, lawyer and 
counsel of the Zoning Committee of New York; Al- 
bert Bettman, lawyer and member of the American 
City Planning Institute and National Conference on 
City Planning; Irving B. Hiett, ex-president of the 
National Association of Real Estate Boards, John 
Ihlder, manager of the Civic Development Depart- 
ment of the Chamber of Commerce of the United 
States; J. Horace McFarland, ex-president of the 
American Civic Association; Frederick Law Olm- 
stead, ex-president of the American Society of 
Landscape Architects and of the American City 
Planning Institute, and Lawrence Veiller, secretary 
and director of the National Housing Association. 

Copies of this pamphlet can be obtained from the 
Superintendent of Documents, U. S. Government 
Printing Office, Washington, D. C. 





Vermont Flood Control Report 


In order that no excessive rainfalls of future 
years may. again cause the damage to property 
and life occasioned by the Vermont floods of 
November, 1927, it is recommended by an ad- 
visory committee appointed by Governor Weeks 
that reservoirs be constructed on the five rivers 
responsible for most of the damage—the White, 
Winooski, Lamoille, Missisquoi and Passumpsic 
rivers. . 

The physical conditions here are entirely dif- 
ferent from those on the Mississippi, where 
reservoirs would be of little avail, according to 
most engineers. They also differ from those on 
the streams responsible for the Dayton flood, 
for preventing a repetition of which reservoirs 
have been built which lie. empty except under 
flood conditions. Financially, also, conditions 
differ, in that Vermont might find difficulty in 
obtaining appropriations of or raising the mil- 
lions of dollars required to build the dams and 
purchase reservoir sites and water rights from 
which the only return would be a reduction of 
damage from storms occurring only two or three 
times a century. 

The committee therefore proposes that the 
dams be used for generating power, the ultimate 
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amount of which available from these five rivers 
is estimated at 280,000 H.P.; and the cost of 
this power at an average of 0.8 cent per KW. H., 
“including all fixed and operating costs of reser- 
voirs and power developments, including land 
and property, but without allowance for special 
water rights.” 

The committee reports that “Even when power 
reservoirs are filled, which is normally for about 
two months in the late spring, with the storage 
capacity available above the spillway level and 
adequate gate control to anticipate unusual rain- 
fall, reservoir systems will still function to pre- 
vent floods, assuming competent and adequate 
operation.” But records show that the great 
floods are most likely to occur in the fall, when 
power reservoirs now in service in the state are 
well drawn down. 

The committee consists of J. W. Votey, dean 
of the engineering school, University of Ver- 
mont, chairman; H. K. Barrows, Boston, consult- 
ing engineer, and Harry Barker, New York City, 
consulting engineer, secretary. 





Highway Lighting in Monroe County 

The State Legislature of New York in 1926 
passed an act permitting boards of supervisors 
of the counties of the state to provide from time 
to time such lighting on highways outside of 
cities and villages as in their judgment might 
seem advisable, the yearly expense to be a county 
charge. The Board of Supervisors of Monroe 
County is the first board to take advantage of 
this act and has recently made a contract with 
the local utility for furnishing a lighting system 
on 16 miles of highway in the county, distributed 
over four roads leading sut of the city of 
Rochester. 

This lighting system consists of 400-candle- 
power frosted bulb incandescent lamps, placed in 
a radial-wave porcelain reflector for distributing 
the light, attached to the end of galvanized steel 
brackets from 12 to 14 feet long and extending 
from the side of a pole towards the center of 
the highway and 18% feet above the pavement, 
these units being placed 250 feet apart. These 
furnish sufficient illumination to permit auto- 
mobiles to travel over the roadway at night with- 
out the use of glaring headlights, which has 
been the cause of so many accidents. 





An Argument for Prequalification of 
Contractors 


An interesting incident connected with the re 
ceiving of bids for public work by the State 
Highway Department of Ohio is cited by “Public 
Construction News,” the official organ of the 
"Illinois Association of Highway and Municipal 
Contractors, as an argument for the prequalifi- 
cation of contractors. According to this journa’, 
the Ohio State Highway Department recently 
received bids on a highway construction project 
estimated to cost about $225,000. When bids 


were opened the low bidder was found to be a 
Cleveland concern unknown to the department, 
which bid $213,000 and submitted a certified 
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check for $10,000. Before making the award the 
commissioner of highways decided to check up 
on the bidder and found that no such firm ex- 
isted in Cleveland, there was no such bank as 
that on which the certified check was drawn, and 
none of the references given (which censisted 
chiefly of other state highway departments) had 
ever heard of this bidder. The statement goe 
on to say that the attorney general of the stat+ 
of Ohio now has the matter before him, but we 
do not see why this should be necessary if, as 
stated, the certified check is not a certified check 
but a forgery. However, the claim that it is an 
argument for prequalification seems to be justi- 
fied, since had the department learned beforehand 
what it now knows, of course it would not have 
allowed this firm to bid. 





Selecting Culverts on Cost Per Year 
Basis 

The reason for comparing alternative structures, 
or equipment of any kind, on the basis of cost per 
year rather than that of purchase price only, and 
detailed instructions for making such comparisons, 
are given in a pamphlet issued by the Armco Cul- 
vert Mf’rs. Association, under the title “Selecting 
Culverts and Drains on the Basis of Cost per 
Year.” While this bulletin refers to culverts and 
drains only, and naturally calls attention to the ad- 
vantages claimed for Armco Culverts, the general 
method is standard for all utilities and the advan- 
tages of such comparison is equally applicable to all. 

The principle, briefly stated, is that in determining 
economy of alternative structures, every item enter- 
ing into the cost of a structure, from the time it is 
installed until it is retired from service, must be 
included in the accounting. These include the first 
cost or purchase price; transportation from factory 
to site; cost of insallation or assembly complete; 
maintenance and repairs in service; depreciation or 
cost of retirement. 

In determining first cost, quality as well as the 
dollars and cents involved must of course be con- 
sidered. 

Transportation includes the freight charges by 
rail or water and delivering to the job. This will 
naturally vary with the bulk and weight of the 
material. 

Under the head of cost installation, this bulle- 
tin considers cost of excavation and backfill, some 
structures requiring a larger amount of excavation 
than others; the necessity for forms, which exists 
in the case of structures built in place, as of con- 
crete; danger of breakage in the handling, which 
may involve not only cost of parts broken but that 
of the greater care and time used in handling. In 
the case of culverts the cost of head-walls may be 
an important item. For instance, a short culvert 
with head-walls on the side lines of a roadway on 
an embankment with the roadway about 22 feet 
above the bottom of the culvert, is calculated to 
cost $3,000 for two head-walls; while to omit the 
head-walls and carry an 18-inch corrugated culvert 
33 feet further on each end so as to bring it beyond 
the embankment would add only $132 to the cost, 
according to the figures given. 
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In the matter of maintenance of culverts, it is 
stated that the culverts should be kept clear of ob- 
structions such as excessive accumulation of sedi- 
ment or floating objects carried by the stream and 
lodged in the structure; breakage of culverts 
caused by a superimposed load; disalignment of 
culverts resulting from soil pressure or soil move- 
ment ; and the opening of joints in pipe or cracks in 
monolithic structures, which would permit soil to 
be washed into the culverts. 

The pamphlet explains the method of calculating 
annual costs on the basis of annuities, a table of 
annuities being given, and the formulas for annual 
cost given by the Highway Research Board of the 
National Research Council in its “Economic Theory 
of Highway Improvements, this formula being 
C= M+ (I —S) f + I R; in which C = an- 
nual cost per unit; M == equated annual cost of 
maintenance ; I = initial cost; S = salvage value at 
end of economic life; f — annual deposit which will 
accumulate $1.00 of the initial cost in a period equal 
to the economic life of the structure, with interest 
at any given rate compounded annually; and R = 
rate of bank interest. 





Report of Paving Commission 





Engineers appointed by National Paving 
Brick Manufacturers Association report 
on the engineering and economic princi- 
ples of the highway business, with spe- 
cial consideration of brick pavements 





Early in 1928, the National Paving Brick Mfrs. 
Assn. appointed a committee of engineers to inves- 
tigate paving and general highway conditions in the 
United States with the object of obtaining “an up- 
to-date picture of the trend of the highway business 
in the territory embraced in the survey and also to 
especially investigate the brick paving situation 
throughout the country.” This committee consisted 
of William T. Connell, chairman, chief executive of 
the Pennsylvania State Highway Department until 
June, 1927, and since then in consulting highway 
practice; Warren R. Neel, state highway engineer 
of Georgia; Perry J. Freeman, chief engineer of 
the Bureau of Specifications and Tests of Alleghany 
County, Pennsylvania, and Frederick J. Cellarius, 
senior member of Cellarius and Shepard Engineer- 
ing Company, of Dayton, Ohio. 

A few weeks ago this engineering committee sub- 
mitted its report, which, in the words of the com- 
mittee, “contains a general discussion of the high- 
way business and the engineering and economic 
principles that should govern the business; a state- 
ment of the standard types of road surfacing and 
pavements applicable to the different traffic, social, 
local, climatic, and sub-soil conditions throughout 
the-country. Also a general discussion of the vitri- 
fied paving brick situation, results of special tests 
and investigations and recommendations relative to 
method of construction and specifications for brick 
pavements.” The report occupies 82 typewritten 
pages, of which about 50 pages are devoted to the 
general discussion and the last 32 especially to brick 
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pavement ; in addition to which there is an appendix 
of 24 pages citing instances of long service of brick 
pavements and statements of engineers and officials 
in favor of this type of pavement. 

Under the conditions stated, it is, of course, nat- 
ural to expect that brick paving should be presented 
in a favorable light; but on the other hand the 
standing of the engineers forming the committee 
would lead one to expect, as we find on reading the 
report to be the case, that the statements made con- 
cerning brick pavements are not exaggerated, while 
there are few direct comparisons between brick and 
other pavements except those contained in the table 
of relative costs of vehicle operation on various 
classes of roadway surfaces prepared by T. R. Agg 
and H. S. Carter, and published in Bulletin 69 of 
Iowa State University, and comments thereon. 

The committee recommends that a brick pave- 
ment should consist of brick conforming to the 
standard specifications of the engineering societies ; 
and that special care should be taken to provide a 
stable subgrade and an adequate foundation. As to 
the last, it states that where there is no frost and 
light traffic, a well drained sand or gravel subsoil 
may be an adequate foundation; under other traffic 
conditions old stone, slag and gravel roads are ade- 
quate, and bituminous concrete foundations also; 
while Florida lime rock and chert foundations are 
used in the South. But where there is any appreci- 
able amount of traffic the generally accepted founda- 
tion is concrete, varying in thickness as well as in 
mix under different traffic, climatic, and subsoil 
conditions. “There is no such thing as a standard 
adequate foundation. The facts in each instance 
should govern the determination of the strength of 
the foundation, but nothing should be overlooked to 
insure its being adequate. The actual surface of the 
foundation should be smooth. Variations shown 
by a ten-foot straight edge should not exceed 
44-inch.” 

The committee also recommends that concrete 
curbs should be not less than 6 inches wide; that 
the bedding course should be of sand or granulated 
slag not exceeding 1 inch and preferably 34 inch 
in depth; that the brick be so laid, either by the use 
of a lug or otherwise, that there will be sufficient 
space between bricks for applying the filler, and 
that an asphalt filler be used unless later investiga- 
tions should indicate something better; and that a 
ten-foot straight edge should be in constant use 
while laying, to obtain a smooth and uniform sur- 
face, and the rolling should be continued until such 
a surface is obtained. 

“The facts brought out in this investigation prove 
that a brick pavement constructed in conformance 
with present-day standard specifications on an ade- 
quate foundation is an economical pavement for 
heavy traffic.” It is also recommended where there 
is likely to be more or less service cutting in the 
pavement; for construction along street railway 
tracks ; for progressive construction, where the same 
bricks are relaid once or twice on progressively 
stronger foundations; for resurfacing old stone or 
gravel roads or worn out concrete pavements; for 
small communities where the cost of maintenance 
of other types of pavement would be considerable, 
requiring special machinery or facilities; for paving 
gutters and parking spaces on streets with bitumi- 
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nous pavemeuts, and for driveways in industrial 
plants and railway terminal yards. 

Enlarging on the advantages of use of brick in 
gutters, they state that brick is not susceptible to 
deterioration from the action of water lying near the 
curb line nor affected by oil or grease from auto- 
mobiles; it is not “pushed” or “cupped” by vehicles 
standing at the curb line; a more uniform grade 
can be obtained with brick next to the curb than 
with a bituminous pavement, in which it is difficult 
to obtain proper compression next to the curb; and 
such gutters will last an indefinite length of time 
with little or no maintenance. Many of these same 
advantages apply to their use for parking spaces 
as well, 

Agg’s tabulation of the “relative cost of vehicle 
operation on various classes of roadway surfaces,” 
gives the same cost per ton mile for average Port- 
land cement concrete, asphalt filled brick and aver- 
age asphaltic concrete at yearly average temper- 
ature, this being 8 cents per ton-mile for solid tire 
trucks travelling 10 miles per hour, 8.3 cents for 
pneumatic tire trucks travelling 15 miles per hour, 
10 cents per vehicle-mile for automobiles travelling 
25 to 35 miles per hour, and 24 cents per ton-mile 
for motor buses travelling 24 miles per hour; while 
the cost for average sheet asphalt is given as 8.1 
cents for solid tire trucks, 8.3 cents for pneumatic 
tire trucks, 10 cents for automobiles and 25 cents 
for motor buses. These were the lowest costs ob- 
tained except for the best Portland cement concrete 
and the best asphalt filled brick, which have both 
given the same cost of 7.75 cents for solid tire 
trucks, 7.70 cents for pneumatic tire trucks, 9.30 
cents for automobiles, and 22.50 cents for motor 
buses. 

In conclusion, the report says: “After making a 
general inspection of pavements throughout the 
country, such as was made by this commission, one 
must be impressed with the fact that the properly 
manufactured vitrified paving bricks have stood a 
tremendous amount of traffic punishment and have 
not been affected in any way by the elements and, 
if constructed under modern conditions, a_ brick 
pavement will stand up under traffic for a great 
many years with a small annual maintenance cost. 

“Brick pavements would be more extensively 
used if the annual cost of a pavement rather than 
the first cost were the determining factor, as it 
should be.” 

This subject of annual costs is considered at con- 
siderable length in another part of the report. “The 
economical pavement in each instance is the one 
that will adequately serve the specific traffic, cli- 
matic, social and local conditions for the least an- 
nual cost over an extended period of years repre- 
senting the ultimate life of the pavement. There is 
no one type suited for all traffic, social and local 
conditions, but there are innumerable instances 
where each one of the accepted standard type is 
most suitable and will prove to be the economic 
pavement.” 

Illustrating the economy of hard-surface pave- 
ments, they assume that the average operating cost 
per mile of passenger cars on a hard-surface road 
is 10 cents and that of trucks is 36 cents, and that 
the traffic consists of 300 vehicles a day, 90 per cent 
of them passenger cars; also that operating costs on 
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dirt roads are 25 per cent more than on hard-surface 
roads. On this basis, and using 300 traffic days per 
year, they calculate the annual saving in operating 
costs per mile per year at $2,835, or more than 
enough to pay the annual interest, sinking fund and 
maintenance cost for the construction of a hard- 
surface pavement suitable for the traffic. 

An additional advantage of long life is the 
greatly reduced frequency of blocking or inconveni- 
encing traffic on the road for repaving a worn-out 
pavement. In business sections of city streets there 
is added to this the actual financial loss of merchants 
along the street during the time the pavement is 
torn up. The report considers the avoidance of in- 
convenience so important, that a pavement with a 
long life is justified even though the ultimate cost 
of such a pavement is greater than the cost of two 
or three less durable pavements laid in succession 
during the same period of years. 

Another disadvantage of frequent repairs is the 
necessity for detouring during the repairs. Assum- 
ing that the reconstruction of a mile of rural high- 
way pavement 18 feet wide will necessitate a detour 
2000 feet longer than the pavement under construc- 
tion, and that the road is closed for a month and a 
half or 46 days, and that the traffic consists of 5000 
vehicles a day, it calculates that the additional trans- 
portation cost would be $10,580, or practically $1 
per yard of the pavement being relaid; this being 
calculated on the basis of 10 cents a mile for passen- 
ger vehicles, and 36 cents for trucks. If the de- 
tour were over a dirt road, the extra transportation 
cost would be about $1.25 for each yard of pave- 
ment. There is also the loss of time in making the 
detour. It is apparent, therefore, that “an addition 
of more than $1 a yard for construction of a pave- 
ment to obtain a long period of service without re- 
construction would be an ultimate economy.” 

Reference is also made to the salvage value of old 
brick which can be relaid on a better foundation, 
a number of cases being cited where brick pave- 
ments had given from 20 to 35 years service and 
were relaid using 80 per cent of the old brick and 
giving a pavement apparently good for 20 to 35 
years more. About 200 instances of such relaying 
were inspected by the committee. 

Many of the old brick pavements were found to 
be uneven and rough-riding, the cause for which the 
committee reported to be either that they were laid 
directly upon a subsoil which did not give adequate 
support, or on foundations which were not ade- 
quately strong. “There was no greater mistake 
ever made in the highway business than to try to 
reduce the cost of a brick pavement by saving money 
on the foundation.” 

While the larger part of the report is devoted to 
a general discussion of the highway business and 
the engineering and economic principles involved, 
there is little in this part of the report which is not 
well known to highway engineers, and, in fact, a 
considerable part of it consists of quotations from 
reports and papers published recently. Some of 
the topics discussed are: “Ultimate highway trans- 
portation system”; “highway cash dividends”; “ad- 
ministration of the highway business”; “planning 
highway systems”; “location of highways”; “by- 
pass highways”; “ultimate width of highway right- 
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of-way”; “day and night signals”; “elimination of 
dangerous conditions” ; “trend in highway construc- 
tion”; “types of pavements”; “traffic and main- 
tenance data”; “observations of highway work.” 

Concerning maintenance cost data, the report 
says: “Maintenance cost data of several of the 
foremost state highway departments were analyzed, 
but these records do not lend themselves to a com- 
parison of maintenance costs between different 
types of pavements, because the form in which they 
are kept obviously shows a low maintenance cost for 
the type of pavement having the greatest yardage 
of new pavements. Such data, when published 
without stating this pertinent fact, are very mislead- 
ing and misrepresent the situation.” 

The committee estimates that approximately 
$400,000,000 a year is lost through poor pavement 
construction, stating that the outstanding cause of 
poor pavements is lack of control by highway engi- 
neers over construction because of politics, and that 
it can not be remedied by the engineers, but only by 
the highway users as voters and taxpayers by di- 
vorcing highway work from politics. 


* New York State Health Notes 

Granville, New York, has completed a sewer 
system containing about nine miles of sewers at 
a cost of about $175,000, and an Imhoff tank 
costing about $25,000; the same having been 
paid for principally from the interest of a fund 
left to the village. The system will be extended 
when additional sums from the fund become 
available. 

The Western New York Water Company has 
for several years been furnishing the water 
supply for the city of Lackawanna, New York, 
and several other villages in the vicinity of 
Buffalo. The water has been obtained from 
Lake Erie and has been chlorinated; but after 
strong winds the lake becomes very turbid and 
the water is objectionable physically. The com- 
pany has completed and on December 12 put into 
operation a filtration plant which will result in 
water of much better quality, both physical and 
sanitary. 


Oil Mix Plant on New Mexico Highway 

On what is known as the Roswell-Dexter oiling 
job, the New Mexico Construction Company is oper- 
ating a plant for mixing oil with road gravel, the 
principal units of which are run by electricity and 
the subsidiary units with gas and steam. A port- 
able gasoline-operated clam-shell bucket mounted on 
a large truck is used for dredging the gravel from 
the pit and delivers it to a rock crushing and drying 
unit, which is operated by electricity. The screening 
plant which separates the coarse gravel from the 
fine material also is electrically operated. From the 
screens the material drops into two separate piles 
which are directly over chutes leading to an under- 
ground compartment, where the materials are pro- 
portioned by an automatic weighing bin and dropped 
onto an electrically operated conveyor which carries 
them to the mixer. 

The mixer is a pug mill in which the aggregates 
are mixed with hot oil which is pumped in by a 
motor pump and weighed by an automatic weighing 
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device. The mixer dumps the mix directly into 
trucks, which carry it to the road, where it is dumped 
by power and spread by power maintainers. 

One feature considered unusual is that, in the 
underground compartment an electrically operated 
exhaust fan has been installed which maintains a 
constant circulation of fresh, cool air to make the 
condition more tolerable for the men employed at 
the weighing bin. 

The New Mexico Highway Department announces 
that advantage will be taken of the lighter travel 
during the winter season to recondition gravel roads 
which have been badly cut up by the heavy traffic 
of the summer and fall; in addition to which, there 
is more moisture in the winter, which is an advan- 
tage in this operation. For these badly cut up roads 
scarifying is the only solution. Heavy equipment 
that has been in use on state aid construction and 
is now being released will be employed in the recon- 
struction work. 

This oil processing is impossible if there is any 
moisture in the gravel, and to permit mixing material 
which is not thoroughly dry, experiments have been 
conducted with a drying equipment in which a jet 
of live flame is shot through the drum of the crusher. 


Oil-Treated Highways in 
Washington 








Tests of oil treatment in various sections 

of the state resulted in the development 

of light oil and heavy oil treatment 
methods described below 





The 1927 legislature of the state of Washington 
made available the sum of $200,000 to be used for 
experimental work on dust prevention on the high- 
ways. During 1927 the state highway department 
expended $85,000 in tests with calcium chloride, 
light oil, and heavy oil; the first being confined to 
the higher altitudes west of the mountains, the light 
oil to various sections all over the state, and the 
heavy oil to highways east of the mountains in the 
arid and irrigated sections. 

These tests convinced the officials that a bitumin- 
ous surface could be used successfully, and $675,- 
000 was made available in April, 1928, to be used 
on certain portions of the highway system believed 
suitable for such treatments and which would at the 
same time best serve the state as a whole. Contracts 
were awarded and day’s work projects were author- 
ized totalling more than 800 miles of highway, and 
the work progressed rapidly and was completed by 
the end of September, 1928, according to the report 
of state highway engineer Samuel J. Humes for 
the year ending September 30th.” Says this report: 

“This gives the state a safe and dustless highway 
from the Idaho line at Newport via Spokane, through 
Wenatchee or Ellensburg to Puget Sound, also from 
Walla Walla through the Yakima valley to coast 
points, and dustless highways connecting the prin- 
cipal points in the western part of the state with 
the paved system.” 

The work done last year consisted of light oil 
treatment (dust palliative); heavy oil treatment, 
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penetration; heavy oil treatment, processed or 


mixed. 
LIGHT OIL TREATMENT 

“The light oil treatment consists of blading a 
gravel road until there is a mulch of metal one-half 
inch in thickness uniformly spread over the surface 
of the roadway. Oil is then applied at twenty-pound 
pressure and at the rate of one-fifth gallon per 
square yard. The application is made by the use 
of an automotive oil distributor of the positive pres- 
sure type. The road is then immediately bladed 
until the oil has coated uniformly the mulch before 
mentioned. The highway is then ready for the usual 
maintenance blading. At the expiration of thirty 
days the surface is given another treatment similar 
to the one described above. Unless subjected to 
exceedingly heavy traffic, this will insure a very 
satisfactory road, reasonably free from dust. The 
oil used is a product resulting from a special blend- 
ing process of commercial grades to secure a pre- 
determined asphalt content and viscosity permitting 
uniform application at summer temperature, but 
which will not easily separate from the road metal 
or “bleach” when subjected to rains. Cementing 
qualities are reduced to a minimum to avoid sealing 
and caking on the road. 

The average cost of “light oil treatments” will not 
exceed $300 per mile per year for an eighteen-foot 
treated surface. 


HEAVY OIL, PENETRATION METHOD 


“This treatment consists of impregnating a well- 
coinpacted crushed rock or gravel road with heavy 
asphaltic oils and an addition of small stones, re- 
sulting in a bituminous mat or surface approximately 
three-fourths of an inch in thickness, thoroughly 
cemented to the base, having a uniform cross-section 
and profile, insuring good riding qualities and pos- 
sessing a non-skid surface. In general, the follow- 
ing is the method of treatment: The existing road- 
way is shaped to the desired cross-section and grade 
by the use of graders and drags. Light and constant 
patrolling is continued, using water if necessary, 
until the roadbed has been thorougly compacted. The 
roadbed is then bladed and swept with power and 
hand brooms until all loose material has been re- 
moved, the surface is clean and presents a mosaic 
appearance, 

“The prepared roadbed is treated by applying two- 
tenths gallons of No. 4 oil per square yard. As 
soon as the oil has been absorbed, the operation is 
repeated, at which time a small amount of stone 
chips is bladed in to fill up all irregularities. When 
the second application has thoroughly dried, the 
highway is opened to traffic for from ten to thirty 
days. The roadway is then swept and No. 5 oil is 
applied at the rate of .35 gallon per square yard. 
This is immediately followed by spreading evenly, 
over the fresh oil, clean stone graded from five- 
eights to one-eighth inch. ‘The amount of stone is 
approximately 150 cubic yards per mile of eighteen- 
foot roadway. The surface is then immediately 


rolled with a five-ton roller, which completes the 
treatment and the highway is ready for traffic. When 
suitable detours are not available, the treatment just 
described may be performed by treating one-half 
the roadbed and shifting the traffic as rapidly as 
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the oil dries. However, this requires rigid control 
of traffic at all times. 


HEAVY OIL, PROCESSED OR MIXED METHOD 


“This treatment consists of mixing the existing 
surface of a crushed rock or gravel road with as- 
phaltic (No. 4) oil, resulting in a homogeneous oil- 
bound mat of a predetermined thickness (usually 
1¥% or 2 inches), thoroughly cemented to the base 
and having a finished surface that is uniform in 
cross-section and profile, insuring smooth riding but 
possessing non-skid qualities. 

“The method employed is briefly described as fol- 
lows: The roadbed is uniformly scarified to a 
depth necessary to secure the desired thickness of 
the oil bound mat hereinbefore described. The 
loosened road metal is then bladed to one-half of 
the roadbed. This is followed by the application on 
the exposed base of .2 gallon of No. 4 oil per square 
yard, which is known as the “prime” or “tack” coat. 
As soon as this “prime” coat has been absorbed and 
is dry, the “mat” material is bladed on to the oiled 
portion and the remaining half of the roadbed is 
treated in a like manner. The “mat’’ material is 
then uniformly spread over the oiled surface and 
No. 4 oil is applied in successive applications until 
the required amount (approximately one-half gallon 
per square yard for 14-inch mat) has been applied. 
After each application, the oil is thoroughly incor- 
porated with the “mat” material by the use of disc 
harrows and blades. The material is then spread to 
proper cross-section and grade and allowed to be 
compacted by traffic. Light blading is necessary 
for several days to remove traffic marks. 

“When the surface ceases to mark, the treatment 
is complete. Road oils used in the treatments de- 
scribed are designated by numbers and the require- 
ments are set forth in this department’s road oi! 
specifications. All oil furnished under our specifica- 
tions is the product of an asphaltic base oil. It 1. 
either a naturally homogeneous oil or a homogeneous 
residue from oil. This particular specification used 
by this department is a result of careful study and 
test and believed to produce a product best suited 
for conditions in this state. 

“All oil is applied to the road with the same type 
of distributors described under “Light Oil treat- 
ment.” However, special heating equipment is re- 
quired to secure the proper temperature for appli- 
cation. 

COST 

“The average cost of the “Penetration” method 
is approximately $2,000 per mile of eighteen-foot 
roadway. 

“The “mixed method” treatment will cost approx- 
imately $1,700 per mile of eighteen-foot roadway.” 





Washington Highway Guideposts 

The standard highway guidepost of the state of 
Washington consists of a 6 by 6-inch wooden post 
10 feet 2% inches long. The lower three feet is 
creosoted, the post being set 2 feet 6 inches under 
ground; while the rest of the post is painted with 
two coats of white paint, except the top four inches. 
which is beveled on each side to a point and painted 
black. 
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The signs themselves are of wood, 2 by 4 inches, 
painted with two coats of white paint on which are 
black letters 2% inches by % of an inch. The tips 
of the sign boards are beveled to a point and painted 
black. Where the sign extends both ways from the 
post, or double-arm sign, the length is 5 feet 6 
inches, while the length is 2 feet 10 inches where it 
extends on one side of the post only. The name is 
printed on both sides of the sign board in most 
cases. The sign board is set into the face of the 
post and fastened to it with 20-penny wire nails. 





Street Maintenance in Dayton 

In the annual report of Dayton, O., it is stated 
that during the year “Approximately 3,300 notices 
were served on property owners in various parts of 
the city for the repair of sidewalks. The work in- 
volved in each notice varied from a small hole to be 
patched, on up to construction of an entire new walk. 
About 80% of this work is taken care of by the 
property owners under private contract. Sidewalk 
contractors are given access to the office files, thus 
enabling them to call upon property owners and ar- 
range for the necessary work to be done. Such side- 
walk repair not taken care of by private contract is 
done by the city under a general contract. The in- 
vestigation and report upon numerous complaints, 
the investigation of applications for private drive- 
ways and special privileges are also handled by this 
bureau.” 

Street Cleaning.—With the purchase of a Butler 
vacuum street sweeper, Dayton streets have been 
kept cleaner than in years past and at a minimized 
labor cost. This increases the prestige of the city 
and is appreciated by the traveling public. This 
work cost the city $56,744.91. For street flushing 
the city expended $2,056.95, while $4,147.18 was 
used for snow removal. The cleaning of gutters on 
graveled streets amounted to $15,108.55. 

Street Repair—Street repair gangs were kept 
busy the entire year on maintenance work and as a 
result the close of the year found Dayton streets in 
good order. Asphalt repairs amounted to $22,- 
277.63, street resurfacing with asphalt amounted to 
$9,114.08. This does not include asphalt topping 
placed upon worn-out brick paving; 36,423 square 
yards of this work was done. Considerable work 
was done on the repair of boulder gutters during 
the year and 13,412.27 square yards of gutters were 
taken care of at a cost of $2.133 per square yard. 
The use of Headley Patch is being resorted to more 
and more each year for repairs on gravel streets, it 
being of a more permanent nature than the use of 
gravel alone. 





Sand Hills Road a Success 


Under the title “Imperial County Sand Hills 
Pavement,” we published in the issue of October, 
1926, a description of a road which had just been 
built across the sand hills of Imperial county, Cali- 
fornia, near Yuma, Arizona. This road was to take 
the place of an old plank road which had been 
buried by almost every sand storm under the dunes 
which such storms move more or less rapidly across 
the desert, which road had to be cleaned of sand or 
lifted bodily above the sand after each storm to 
make it passable. 


PUBLIC WORKS 





77 





The new road is built upon an embankment which 
is raised higher than the ordinary rapidly travelling 
dunes; the sides of the bank being oiled with a 
heavy oil to prevent its being blown away by the 
wind. The official journal of the Division of High- 
ways, Department of Public Works, of California 
states, in the November-December issue, that “after 
two years of use, the highways across the great sand 
dunes near Yuma is a proven success. The road 
has now been through four windy seasons, the 
spring and fall of each year, and no trouble has been 
experienced. The road has always been clear of 
drifting sand and the sand fills supporting the pave- 
ment have not been disturbed by wind action. 

“The smaller sand dunes now march up to the 
highway and blow over above pavement in great 
white sand streamers. The oiling of the high sand 
fills of the new roads has proven a complete success 
and the wind has never disturbed them. There has 
not been a moment of interruption to traffic for the 
past two years.” 

Referring to the moving sand dunes, this article 
states that those over 30 feet high move very slowly, 
and that “the road was located to avoid the very 
high slow-moving dunes.” One of the photographs 
accompanying the article, however, shows some of 
the great sand dunes “marching toward the high- 
way’; and it will be interesting to learn how the 
difficulty will be handled when, if ever, one or more 
of these great dunes decides to locate itself upon the 
highway. That it will be handled goes without 
question, for the great state: of California will not 
abandon a highway which has already become so 
popular and which has been built at such expense. 
One plan which suggests itself to us is to adopt a 
modification of the snow shed used on Colorado 
railways, the shed being built over the highway at 
the point where the dune wishes to cross; the dune 
then crossing the shed, which can be removed when 
it has entirely crossed and is proceeding beyond it 
on the other side. 





Highway Cut by Tunnel and Trapping 

In constructing a new highway in California be- 
tween Greenhorn Mine and Buckhorn Summit, the 
engineers found themselves confronted with the 
necessity of making a deep cut through a hill with a 
limited amount of equipment, including only one 1%- 
yard gas shovel. Convicts were being used on this 
road, but it was not thought economical to rely en- 
tirely upon hand labor and it was decided to employ 
the method known as tunelling and trapping, some- 
times known as the Swede tunnel. This method was 
begun on March 1, 1928, and was still in progress at 
the end of the year. 

In this method of making a cut, a tunnel was dug 
through the material, which was mostly decomposed 
granite, the sides and roof being supported by 8x8 
posts and caps and side and top lagging. A trap or 
opening was left in the roof of the tunnel running 
through the center of same 2 feet wide, through 
which trap the muck or material from above the 
tunnel was allowed to run into cars which were 
spotted under the opening. A track was laid through 
the tunnel and out onto the fill at the end of the 
tunnel, over which tracks the cars were pushed by 
hand and dumped at the end of the fill. The ma- 
terial above the tunnel was loosened by very light 
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shots of explosives and, when dry, ran almost like 
sugar and it was very easy to work it through the 
trap into the cars. 

The work was carried on with four crews of ap- 
proximately nine men to the crew, several men being 
kept working on the slopes above the tunnel to keep 
the material running through the trap. This force 
has averaged about 12% cubic yards of material re- 
moved per man per day. When the material has 
been removed down to the level of the roof of the 
tunnel, the slopes being finished to a point within 
about 15 feet of the foot, the tunnel timbers are re- 
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moved to be used again, while the material remaining : 
to be removed is excavated by hand. 

The cost of tunneling the first 129.5 feet was 
$361.86, including handling timber and lagging, 
labor, equipment and material, or $2.79 a lineal foot, 
Trapping 13,620 cubic yards cost 26.28 cents per 
cubic yard for labor, equipment and material or 
38.08 cents, including overhead, inventory and dis- 
tributable. The total cost of removing material, 
from both in and above the tunnel averaged 40 
cents per cubic yard, including overhead and all 
other charges. 





Constructing Zion Park Highway Tunnel 





Twenty-six miles of road being built jointly by the Bureau of Public Roads 
and the State of Utah includes several tunnels, one over a mile long parallel- 
ing the vertical face of the canyon wall 





In the southwestern part of Utah are found 
Zion National Park, Bryce Canyon, and Cedar 
Breaks, which have attracted large numbers of 
tourists by their wonderful picturesqueness and 
grandeur. Unfortunately, the only passable 
automobile routes to them are somewhat round- 
about and it is necessary to return over the same 
route to Cedar City. By constructing a cut-off 
approximately 26 miles long the distance to 
Bryce Canyon is to be reduced from 159 miles 
to 80 miles, that to Cedar Breaks from 140 miles 
to 70 miles, and the distance to the Grand Canyon 
from 142 miles to a little over 100 miles. This 
road will run partly over National Park land and 
partly over land controlled by the state, through 
an exceedingly rugged and broken country, and 
two miles of the road is in tunnels behind vertical 
canyon walls, while a number of bridges are 
required and very heavy fills and cuts for almost 
the entire distance. 

This road is now nearing completion. The 
United States Bureau of Public Roads, Mr. 
French, district chief, is building the first three 
sections which are not quite 8 miles in length, 
while the state of Utah is building the remaining 
18 miles outside of the limits of the National 
Park. 

The tunnelling is in three sections. The first 
tunnel, a little over a mile long, has just been 
completed, while the remainder comprises a 
number of shorter tunnels which are about to be 
constructed. 

At the Government end of the road the Nevada 
Contracting Company of Fallon, Nevada, E. S. 
Berney, president and general manager, about a 
year ago began work, the contract price being 
$604,000. The work is under Richard Scott in 
direct charge of tunnel work, with Stanley Bray 
as superintendent. 

Section 1 of this contract consists of building 
a road up the talus at the foot of the vertical 
walls of the canyon, involving a climb of 3000 
feet in approximately three miles. The road 


winds back and forth up the slope, making seven 
different switch-backs before reaching the per- 
pendicular cliff where the tunnel begins. 


The 


second section includes the tunnel proper, which 
is about 5,600 feet long. 

In this three mile approach more than 460,000 
cubic yards of overhaul was required, which 
gives some idea of the magnitude of the cut and 
fill required. Excavation was handled with three 
gas shovels. Many immense boulders were en- 
countered which had to be drilled and in some 
cases solid rock had to be removed. Three port- 
able air compressors were used for the drilling. 
In hauling, it was found that trucks with pneu- 
matic tires gave the best results in the sand 
formed by the rapid disintegration of the sand- 
stone. The steep grade made it exceptionally 
difficult to bring to the tunnel portal the heavy 
machinery for the tunnel work, and instead of 
using the road the contractor used for this pur- 
pose an aerial cableway 1000 feet long and with 
a rise of 700 feet, a 40-foot tower having been 
erected at the top of the slope under the base 
of the cliff for landing the machinery, which 
consisted of drills, transformers, compressors, 
shovels, motors, etc.; the heaviest pieces handled 
being the 3000-pound frames of the compressors. 

The tunnel work is described by T. J. Welcker, 
an engineer with the Sullivan Machinery Co., 
as follows in “Mine & Quarry”: 

“Conditions at the site selected for the tunnel 
portal made it impossible to begin drilling at 
this point. To overcome this difficulty, galleries 
were opened on the tunnel grade line, along the 
face of the cliff. In some cases scaffolding was 
erected at the top of the talus slope at the base 
of the cliff; in other cases working platforms 
were suspended from the summit of the cliff 
itself. The scaffolds varied in height from 30 
to 90 feet. When the first gallery reached the 
tunnel line, a heading was turned, and driven to 
the tunnel portal. 

“The headings were driven on the grade line 
of the tunnel, 8x10 feet in size, starting in each 
direction from the galleries, (of which two were 
opened up at first). 

“The completed size of the tunnel is 22 feet 
in width by 16 feet in height. As soon as the 
headings were sufficiently advanced, Butler 
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POWER HOUSE AND COMPRESSOR STATION AT SITE 

OF TUNNEL PORTAL, ZION-MT. CARMEL HIGHWAY. 

AT LEFT, PORTAL OF FIRST SIDE GALLERY OPENED 
IN FACE OF CLIFF FROM SCAFFOLD 


shovels, operated by compressed air, were in- 
stalled for mucking. When the main portal was 
opened up, a Bucyrus-Erie air-gas shovel was 
brought in and made more rapid progress in the 
mucking. 

“Prior to this time, a scraper slide had also 
‘been employed in the pilot tunnel, equipped with 
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BUCYRUS-ERIE AIR SHOVEL AT EAST PORTAL 


a Sullivan ‘HDA-2’ Turbinair double-drum 
slusher hoist. 

“Air was supplied by two Sullivan ‘WJ-3’ 
Angle Compound compressors, each operated by 
a 125 H.P. Fairbanks-Morse electric motor. 
Electric power is furnished by the Dixie Power 
Company from their hydro-elctric station at La- 
Verkin, on the Virgin river, twenty-five miles 
distant. 

“The portable compressors were used to 
supply air for the drills for a period of about two 
and a half months, before the transmission line 
was completed and the electrical equipment 
started up. Later, the Sullivan portable com- 
pressor was used as a ‘booster,’ or auxiliary 
supply behind the Bucyrus-Erie shovel. 





PANORAMA 


OF ZION CANYON, LOOKING 


Copyright by Cliff Bray, Photographer 
EAST. 


The dotted line shows the course of the highway tunnel through the cliff. The switch-backs in the highway, 
leading up through the canyon to the tunnel portal, are plainly seen at the right. 




















ONE OF THE SULLIVAN REVERSE FEED STOPERS 

RING-DRILLING FOR TUNNEL ENLARGEMENT. THE 

ROW OF HOLES ALREADY PUT IN MAY BE SEEN IN 
THE ROOF AND SIDE WALLS 


“After the 8x10 pilot heading had been suff- 
ciently advanced, the tunnel was enlarged to 
full diameter and height by a modification of the 
ring drilling system, first used at the Moffat 
tunnel in Colorado. In this, several columns are 
set at regular intervals on the center line of the 
tunnel. These columns are equipped with arms 
on which are mounted stoping drills, such as 
the Sullivan ‘DU-48’ water jet stoper, of the self- 
rotating type, with reverse feed cylinder. The 
mounting is equipped with a quadrant plate with 
lines radiating from a center at uniform angles. 
All of the holes required for one round were 
drilled from a single setting of the column in 
the same plane. Several drills could be used at 
the same time from different columns in this 
way, and this work progressed very rapidly. 

“In this work, the softness of the sandstone 
permitted rapid drilling progress. The Sullivan 
stoper in a single 8-hour shift put in as many as 
45 seven-foot holes, a total of 315 feet. 

“For ventilation, and to a certain extent for 
light, six galleries are being opened up through- 
out the length of the tunnel from the tunnel line 
to the edge of the cliff, the galleries varying, 
according to the nature of the rock and the con- 
tour of the cliff wall, from 60 to 120 feet in 
length, and being from 300 to 1200 feet apart. 
They are being opened sufficiently large to per- 
mit an automobile to turn in them. 

“The tunnel was driven on a 5% grade, rising 
from the western or portal end to the eastern 
end, a distance of nearly 300 feet in height. 

“Muck cars were pulled from the face by 
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VIEW ACROSS CANYON FROM PORTAL OF ONE OF 
THE SIDE GALLERIES 


means of Sullivan ‘HA-2’ compressed air portable 
hoists, as the 5% grade is too steep for hand 
pushing. The cars were brought out to the 
face of the cliff through the galleries, and there 
dumped. By proper placing of pulleys and 
sheaves, cars were handled readily from either 
direction. 

“It was thought at first that the rock in the 
tunnel would stand without timbering. Owing, 
however, to its softness and ease of disintegra- 
tion, it was found necessary to timber a con- 
siderable portion of its length. 

“The view from the side galleries, out over 
the precipitous cliff, and across the canyon, is 
magnificent in the extreme. 

“Work on the tunnel proper was delayed by 
timbering and other factors, but advanced at an 
average speed of about 900 feet per month in 
all headings. 

“The State of Utah has all of its portion of 
road, approximately 18 miles, under construc- 
tion. The contractors include the Raleigh-Lang 
Co. and the Reynolds-Ely Co. The former is 
employing portable compressors and hand ham- 
mer drills for rock excavation. The Reynolds- 
Ely section is mostly earth excavation. 

“The author is indebted to the officials of the 
Nevada Contracting Company, and to Mr. French 
of the Bureau of Public Roads for information 
used in this article. The photographs were taken 
especially by Cliff Bray, Salt Lake photographer.” 





New York Highway Contracts in 1928 

During the year 1928 the Division of Highways 
of New York State let 220 contracts, for which there 
were 2,024 bids, or an average of more than nine 
per contract. The total of the engineers’ estimates 
for all of the contracts was $52,942,436; while the 
total of the lowest bids for the same contracts was 
$39,071,682. The low bids therefore averaged 
22.4% less than the engineer’s estimate. These con- 
tracts covered a total mileagé of 715.06. The pav- 
ing actually done during the year was 7,521,716 
square yards or 629.88 miles, which was larger than 
any previous year, the next largest having been 1” 
1927 when 622.35 miles or 7,383,106 square yards 
was constructed. 
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Mississippi Work for Contractors 

Enormous sums are to be spent annually on 
Mississippi flood control during the ten years that 
it is estimated will be required to complete the 
adopted plan. Articles in this and other issues of 
Pusiic Works will describe levee construction, giv- 
ing the contractor and the equipment maker in- 
formation about the character of the work and the 
equipment now being used; some of the articles 
being by men in actual charge of control work, who 
will give special attention to the problems of the 
levee contractor. 

Levee construction does not begin until the floods 
have receded. Contracts are not awarded before 
July or August, and in many places work begins in 
late August or September. Completion of the work 
is usually set for January or February. There seems 
to be an opportunity here for contractors who can 
finish road or grading jobs farther north by Sep- 
tember to extend their season of active work to 
cover practically the entire year. A longer work- 
ing season with more working days per year for 
equipment and permanent force means decreased 
unit overhead and increased profit. 





Cost Figures on Day Labor Work 


“Building work by direct labor is economically 
unsound, while actual results are not revealed, 
it being impossible to obtain access to the de- 
tailed costings of a local authority; further, 
when figures are submitted as total costs there 
are invariably a number of items omitted that 
should properly have been chargeable to the 
scheme for the purpose of comparison with con- 
tract costs. Among such items are a proportion 
of the salaries of the official in charge and his 
staff ; the cost of financing the work from month 
to month and as a whole, which a contractor’s 
costs must include; a proper allocation to on- 
costs of rent of offices, rates, taxes, and similar 
charges; differences in respect of the haulage of 
materials undertaken direct; the disposal of sur- 
plus materials, and numerous other matters.” 

Except for a few rather unusual terms, the 
above might appear to have been one of the argu- 
ments which have been put forth at frequent 


" intervals during the past year or two by the 


Associated General Contractors of America. 
However, it is really a quotation from a state- 
ment by the National Federation of Building 
Trades Employers of Great Britain. They assert 
that day labor operations by local authorities 
represented about 90 million dollars in 1907 but 
280 million dollars in 1924, the last year for which 
official figures were available. 

“If” said a director of the federation, “the 
builders cannot by their experience, organizing 
and technical skill, initiative and the urge of 
self-preservation and competition, carry out 
work more economically and expeditiously than 
Government departments or local authorities, 
there is no place for them.” 

Commenting upon this editorially, the “Sur- 
veyor” (an English publication) says: “But—and 
it is a very big ‘but’ indeed—the difficulty is, as has 
already been said, to know whether a direct labor 
job has actually paid or not, and until as precise 
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and full a system of costing is adopted in muni- 
cipal offices as there is in the office of every re- 
sponsible contractor, distrust, suspicion and mis- 
understanding will be rife.” 

As the arguments of the contractors in Eng- 
land bear a striking resemblance to arguments of 
similar organizations in this country, so the 
reply quoted from the engineering journal would 
equally fit this country. Until public authorities 
can produce actual figures which embrace all the 
costs bearing upon a piece of day-labor work, 
they can not prove, but can only convincingly 
assert, that the job has been done by them 
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cheaper than it would have been by a contractor. 
The moral, of course, is that account should be 
kept in the most thorough and scientific way of 
all expenditures directly or indirectly involved in 
day-labor work. Too many of our offi- 
cials feel that no criticism of their acts should be 
forthcoming from the taxpayers if they can show 


‘that all the money has been spent honestly. As 


a matter of fact, taxpayers may easily lose more 
through honest officials inefficiently spending 
their funds than they do through the occasional 
dishonesty of officials who, by their efficiency, 
may save more than the graft which they absorb. 





American Road Builders’ Convention 





Account of the twenty-sixth annual convention of the American Road Build- 


ers’ Association. 


Papers read at the city officials’, engineeers’, constructors’, 
y 


and Pan-American sessions, including reports of committees 





The 26th annual meeting of this association and 
the annual Road Show was held at the Public Audi- 
torium, Cleveland, O., Jan. 14-18. General technical 
sessions began on Tuesday, Jan. 15, and were con- 
tinued through the two succeeding days. These were 
grouped, so that for those interested in but one 
phase of highway construction, attendance through- 
out the entire convention was not necessary. 

An account of the business sessions of the meet- 
ing will be found on another page. 

The general meeting held Tuesday morning was 
taken up mainly with the usual addresses of wel- 
come, and the responses thereto. An outstanding 
paper presented at this session was that by J. Gordon 
McKay, director, Cleveland Highway Research 
Bureau, on “The Regional Area, Its Traffic and 
Enginering Problems, the Responsibility of the 
Engineer.” He stated that the construction of long 
roads for heavy truck traffic is not warranted, and 
that his surveys in eight states show that the bulk 
of heavy freight traffic is confined to areas within 
15 to 20 miles of metropolitan centers. 

Tuesday afternoon separate sessions were held by 
city officials and by constructors. The former, at 
their meeting, covered the entire field of work, be- 
ginning with administration and organization, and 
proceeding through finance, design and construction, 
maintenance and traffic. Sandwiched in the pro- 
gram was a subcommittee report on subgrades, 
foundations and bases for pavements, which was 
presented by C. A. Hogentogler of the Bureau of 
Public Roads. 

Constructors’ sessions were held Tuesday and 
Wednesday afternoon, the papers dealing with 
various phases of construction work. At the first 
session a committee reported on “Liens in Public 
Construction,” and prequalification of bidders also 
was discussed ; while at the Wednesday session dis- 
cussion centered on construction. 

At the Pan-American sessions, representatives 
were present from many other American countries. 
Antonio Madrazo, of the National Highway Com- 
mission of Mexico and Thos. H. MacDonald, chief 
of the Bureau of Public Roads, acted as co-chair- 


men. Speakers included Sr. Madrazo, who told of 
highway construction in Mexico; M. A. Caroalles, 
construction engineer of Cuba’s Department of 
Public Works, who described the work of building 
the Cuban Central Highway; J. Santiago Aramayo, 
of Bolivia; Abraham Alcaino, Chili; S. L. Squire, 
Canada; and Salvador G. De Quesedo, Mexico. 
Mr. Squire arrived too late to take his place on the 
program. 

The sessions for highway engineers, held 
Wednesday afternoon, covered a wide range of 
subjects with a series of excellent papers. With 
the exception of the manufacturers’ meeting, held 
Thursday morning, the county highway officials’ 
sessions were the only ones on Thursday. Business 
meetings only were held on Friday. 

Brief accounts of some of the papers pre- 
sented at the various sessions follow. Abstracts of 
some of the papers will appear in early issues of 
Pusiic Works. 


CITY OFFICIALS SESSION 


The first report was that of the committee on 
Adminstration, Organization and Finance, given by 
its chairman, Capt. H. C. Whitehurst, assistant to 
the Engineer Commissioner of Washington, D. C., 
who stated that road construction and road main- 
tenance are so closely related that any division of 
responsibilty cannot be economical or efficient, re- 
gardless of the size of the city. If the size or the 
amount of work being performed by a city cannot 
justify qualified inspectors, the employment of a 
commercial inspection bureau is necessary and justi- 
fiable, he stated. As to the methods of financing 
new pavements, he had found that most cities are 
practically uniform in their methods of selection of 
types of paving and of the streets to be paved. The 
keeping of adequate cost data js the most neglected 
phase of the situation. A uniform system of ac- 
counting which would make comparisons possible 
and would lead to more effective management and 
standardization of principles of operation should be 
adopted. 

George B. Sowers, deputy commissioner of the 
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Division of Engineering and Construction of Cleve- 
land, gave the report of the Committee on Design 
and Construction. More money is spent in the con- 
struction and maintenance of pavements than in any 
other municipal enterprise, he stated. Citing a num- 
ber of examples from his experience with Cleveland 
conditions he offered various recommendations 
which would tend to standardize the paving practices 
of large metropolitan areas. 

Roadway widths, sub-grade soils, pavement bases, 
wearing surfaces of pavements, the problem of pav- 
ing street railway tracks, and a uniform interpreta- 
tion of standard specifications on the part of field 
engineers and inspectors were the problems recom- 
mended for study during the coming year. 

Maj. C. E. Myers, director of transit of Phila- 
delphia, gave the report of the Committee of Main- 
tenance as its chairman. The road maintenance 
engineer, he said, must possess adaptability, since he 
cannot advocate'any particular type of paving, but 
must take what he finds, having inherited all kinds 
and types of bases and surfaces which he must re- 
pair. The report dealt specifically with the problems 
encountered by the maintenance engineer under each 
of the eight divisions of maintenance: Pavement 
bases, concrete surfaces, bituminous surfaces, all 
types of block pavements, street openings or cuts, 
street cleaning, resurfacing and salvaging existing 
pavements and unpaved streets. 

Following this paper of Maj. Myers came a 
discussion of Concrete Maintenance by W. E. 
Barkhuff, city engineer of Seattle, Wash.; a dis- 
cussion of Brick Maintenance by F. E. Swine- 
ford, city engineer of Akron, O.; one on Asphalt 
Maintenance by R. H. Simpson, city engineer 
of Columbus, O.; and a talk on Rock Asphalt 
Maintenance by A. Mason Harris, chief of the 
Bureau of Streets of Richmond, Va. 

The report of the committee on Traffic was 
given by its chairman, M. O. Eldridge, who is 
assistant traffic director of Washington, D. C. 
No city can expect to make any real progress in 
solving its intricate traffic problems, the com- 
mittee believes, until it is in a position to make 
a careful and continuous survey as to the quan- 
tity and quality of its traffic, and until it is able 
to say with some degree of certainty where, 
when, how and why accidents occur. For this 
reason, the committee urged every city where 
the traffic problem has become acute to establish 
an engineering traffic department or bureau. 
Such a department should be equipped with 
adequate funds and trained personnel for mak- 
ing traffic surveys, flow maps, and spot maps 
for tabulating and analyzing traffic accident re- 
ports. This report was discussed by A. B. 
Barber, manager of Transportation and Com- 
munication, of the Chamber of Commerce of the 
United States at Washington. 


ENGINEERS’ SESSION 


The first report of this session was given by 
W. A. Van Duzer, assistant chief engineer of 
the Pennsylvania Department of Highways. As 
chairman of the Committee of Depreciation of 
Equipment he presented tables based on aver- 
ages, showing how many working days ordi- 
narily elapse before a given kind of road con- 
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struction equipment must be written off as obso- 
lete or worthless. The report also showed the 
average number of working days available in 
each state for grading and paving. There were 
three objects, he said in ntind when this com- 
mittee was created; to secure information so 
that fair rental rates might be set up by the 
contractor for his equipment; to give public 
officials information on the value of machines; 
and to provide information for bankers who have 
credit transactions with construction companies. 

“Practical Applications of Recent Highway 
Investigations” was the title of a paper by A. T. 
Goldbeck, director, Bureau of Engineering, Na- 
tional Crushed Stone Association. Charles M. 
Upham, secretary-director of the Road Builders’ 
Association gave the report of the committee on 
Highway Finance, as its chairman. This was 
followed by discussions by B. E. Grey, district 
engineer of the West Virginia State Highway 
Department, and J. T. Donaghey, former state 
highway engineer of Madison, Wis. 

The report of the Committee on Grade Cross- 
ings was presented by its chairman, E. W. 
James, chief of the Division of Design, Bureau 
of Public Roads. In this report Mr. James, 
citing the existence of one grade crossing to 
each mile of highway, stated that the problem 
is one of the largest and most perplexing that 
must be met and solved in future highway pro- 
grams. The ideal highway will be without grade 
crossings, just as it will be free from objection- 
able curvature and gradients, and as it will have 
adequate width and sufficient strength at the 
edges to carry traffic over its full width, he said. 


CONSTRUCTORS’ SESSION satel X 


The first Constructors’ Session was opened 
with an address on the “Trend of Construction 
Equipment Design,” by S. T. Henry, of Spruce 
Pine, N. C., who said that the most important 
factors in the improvement of construction 
machinery during the past few years have been 
the automotive influence, competition among 
makers and users, and the vast construction 
programs. The extension and expansion of the 
use of motor vehicles since the war has created 
a demand for speed, reliability and adaptability 
of construction equipment. In that brief period, 
Mr. Henry pointed out, the horse-drawn dump 
wagon and the horse-drawn road machine have 
practically disappeared. 

The report of the committee on a “Study of 
Liens in Public Construction” was submitted by 
its chairman A. E. Horst, secretary and treasurer 
of the Henry W. Horst Co., of Rock Island, IIl. 

“Prequalification of Bidders on Public Con- 
struction Work” was the title of a paper de- 
livered by Ward P. Christie, engineer of the 
Associated General Contractors of America. 

At the second session, held Wednesday after- 
noon, with W. L. Collins presiding, George N. 
Childs, of the Cast Stone Construction Co. of 
Eau Claire, Wis., discussed “Recent Changes in 
Pavement Design and Specifications and How 
They Affect the Contractor.” Other papers were 
“The Use of High Early Strength Cement in 
Highway Work” by D. A. Abrams, director of 
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research of the International Cement Corp. of 
New York. “The Economics of Grading and 
Paving Operations” by A. Stellhorn, of the 
Holmes Construction Company, Wooster, Ohio. 
“Do Construction Costs Justify Present Low 
Bidding?” by D. H. Sawyer, secretary of the 
Association General Contractors of America. 


COUNTY HIGHWAY OFFICIALS 


Stanley Abel presided at the first session of 
County Highway Officials, Thomas J. Wasser 
not being present. In his report for the com- 
mittee on Surveys and Planning, Mr. Abel 
stressed the necessity for such work in all 
metropolitan areas. He was followed by Fred 
Schneppe, who, in reporting for the committee 
on A Procedure for Making an Economic Survey 
and Plan for County Highway Development, 
gave an interesting and valuable detailed state- 
ment of the work now going on in Prince Wil- 
liam County, Va., where a study is being made 
looking toward the development of a compre- 
hensive road plan. Charles E. Grubb, engineer 
of Newcastle County, Del., presented the report 
on County Highway Construction, excerpts of 
the report being presented by L. O. Marden, 
Worcester, Mass. The report of the committee 
on Rural County Maintenance was read by 
S. E. Fitch, county superintendent of highways, 
Jamestown, N. Y.; Geo. C. Wright, county 
superintendent of highways of Monroe County, 
Rochester, N. Y., reported for the committee on 
Urban County Highway Maintenance. 

At the afternoon sessions, Mr. Grubb presided. 
Committee reports were presented on County 
Highway Legsilation, by H. B. Keasbey, engineer 
of Salem County, N. J.; on County Administra- 
tion, by Chas. A. Browne, chief engineer, Orange 
County, Orlando, Fla., the chairman, R. B. Pres- 
ton of Norfolk County, Portsmouth, Va., not be- 
ing present; and on County Construction and 
Maintenance Equipment, by E. L. Gates, super- 
intendent of Highways, De Page County, IIl. 


Effect of Moorland Water 
on Concrete 


Effectiveness of various treatments for 
preventing corrosion of conduit by vege- 
table acid in water. 


Considerable discussion followed the reading, 
at the December meeting of the Institution of 
Water Engineers of Great Britain, of a paper 
by W. T. Halcrow, G. R. Brook, and R. Preston, 
entitled “The Corrosive Attack of Moorland 
Water on Concrete.” The paper described ex- 
periences at Kinlochleven, where a concrete dam, 
3,112 feet long by 90 feet maximum height, 
forms a reservoir filled by water from a catch- 
ment area chiefly of granite formation covered 
by peat of varying depths; from which dam the 
water is carried in a reinforced concrete conduit 
8 feet wide and deep and 3% miles long. This 
water carries considerable vegetable acid, and 
tests made in the laboratory showed that it dis- 
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solves the lime and calcium aluminate in cement 
and somewhat rapidly removes the surface of 
concrete, the action becoming much slower as 
the area of cement exposed is lessened by the 
presence of the sand grains. In the course of 
time all of the concrete surfaces exposed to 
water, whether still or running, were affected, 
the smooth surfaces formed by working the con- 
crete against planed and oiled timber forms hav- 
ing become rough. 

The depth to which the deterioration toon 
place was small, probably not exceeding % of 
an inch, and therefore the stability of the struc- 
tures was not affected. In the case of the con- 
duits, however, the deterioration of the surface 
has increased the coefficient of friction and there- 
by reduced the carrying capacity. 

Although the authors stated that the object 
of the paper was not to treat the subject gen- 
erally but to describe a particular instance of 
deterioration, a number of the members in dis- 
cussing the paper though it desirable that addi- 
tional emphasis be placed upon the fact that this 
water was unusual in its character and that those 
having concrete structures in their hydraulic 
works should not be unduly alarmed by the con- 
ditions described in the paper. 

As a matter of fact, the authors only briefly 
described the corrosion of these structures and 
devoted the chief part of their paper to describ- 
ing the result of tests on the resistance of vari- 
ous cements and protective coatings, in which 
tests 113 possible materials had been tried out, 
consisting of various mixtures of portland, slag 
and aluminous cement concretes, tars, asphalts, 
bricks, and chemical surface treatments. These 
tests were conducted in a conduit four feet by 
four feet carrying water of this type, the vari- 
ous materials 4eing used both as internal linings 
and as loose slabs placed in the conduit. 

The majority of the materials showed definite 
deterioration at the end of one year and only a 
few were unaffected after a period of years; of 
these, aluminous cements were outstandingly 
good, and certain painted and chemically treated 
slabs were promising. 

Discussing the result of the tests, the authors 
stated, under the head of “Types of Cement and 
Concrete,” that for any given kind of cement, 
the water-resisting power of the concrete de- 
pended upon the richness of the cement, as that 
richer in cement was more impervious. More 
important, however, was the fact that certain 
qualities of cement were more resistant to de- 
composition by these vegetable acids than others, 
the new cements known as aluminous cements 
appearing to be unaffected by this water. 

Facing concrete with cement mortar or neat 
cement had not proved especially successful, a 
better plan perhaps being to tamp or vibrate the 
concrete during construction so as to bring the 
cement to the surface. 

It was found that tar and asphalt coatings 
after long periods of water immersion had lost 
in effectiveness, their life being limited. The 
use of water glass (sodium silicate) and other 
forms of surface treatment involving aqueous 
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solutions afford a measure of protection for a 
time, but their expense does not warrant their 
adoption; which was true also of a double sur- 
face treatment in which an insoluble salt is pre- 
cipitated in the pores of concrete by two suc- 
cessive applications. Penetrative surface treat- 
ments of an insoluable nature, chiefly by the use 
of oils, was not considered applicable to reservoir 
surfaces, pipe, or other concrete which is always 
wet, although use of emulsions of oils and of 
asphalts was practicable. The incorporation of 
materials in the concrete, usually fat, oils, or 
tars, invariably decreases the strength of the 
concrete if used in amounts sufficient to be at 
all effective. Materials of an inorganic nature 
such as blast furnace slag, lime and similar finely 
powdered materials often give an improvement 
without any loss of strength resulting. 

Reviewing the tests, the authors stated that 
by 270 days ordinary concrete appeared to have 
reached its worst possible state, being in no 
worse condition at the end of four years. 

High-grade aluminous concrete showed no 
sign of deterioration after six and a half years 
exposure to the acid moorland water. Of the 
calcareous cements, the only one that gave rea- 
sonably good results was the finely ground or 
rapidly hardening type. 

Two to one cement mortar used as a surfacing 
on the concrete, while the surface eventually 
roughened, did not become as rough as concrete 
surfaces because of the absence of coarse ag- 
gregate. 

Of paint and oil surface treatments, those of 
asphalt and tar basis appear superior.to others. 
A thick coating of a good quality of asphalt 
enamel or paint endures well, and a tar-lime 
mixture has a long life and is quite a cheap 
material. Although the longest period of test 
of these materials was a little over four years, 
the author believed that there was every likeli- 
hood of their enduring two or three times that 
period. 

Next to bituminous materials, oil emulsions 
offer a material of fairly long life and one appli- 
cable to either wet or dry concrete. Stirface 
treatment with a mixture of soap, oil and wax, 
and soap solutions fixed with acid, might with- 
stand well under less vigorous conditions such 
as the preserving of stone in buildings, etc. 

In summing up, the authors stated that if the 
inner surface of an aqeduct deteriorates, the co- 
efficient of friction increases and consequently 
there is a loss of carrying capacity, or a greater 
loss of head for an equal quantity of water. If 
materials are used that resist corrosive action, 
the surface will remain smooth and give the 
equivalent of a gain in horse power over ordi- 
nary material in the course of years. The use 
of concrete made with aluminous cement of good 
quality will keep deterioration at a minimum, but 
at present it costs twice as much as portland 
cement, and a decision as to the advisability of 
its adoption should be made on a basis of its 
economy. No other material, with the exception 
of Staffordshire blue brick, appeared to give 
promise of permanent resistance to corrosive 
attack of moorland water. 
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Cement Lining for Water Pipes 


PUBLIC WORKS for April, 1927, under the 
heading “Scum from Cement,” published a brief 
statement of an investigation made by Burton G. 
Philbirck, and reported to the New England Water 
Works Association, of the cause of a scum which 
he had found to collect upon water drawn through 
recently-laid cement-lined pipe in Quincy, Mass. Fol- 
lowing the reading of this paper, a committee was ap- 
pointed by the society to study “the effect of cement- 
lined pipes upon the quality of the water supplied.” 
This committee reported at the Montreal conven- 
tion of that society, giving data and analyses col- 
lected by the committee from outside sources and 
from experiments which members of the committee 
themselves had conducted, and certain definite con- 
clusions from its investigations. 

These conclusions are that: “While it is true that 
certain waters attack cement pipe linings and cause 
water of disagreeable appearance to be drawn, these 
occurences have no hygienic significance. 

While the amounts of the cement lining dissolved 
are considerable, the rate of solution lessens with 
the years. Experience in practice indicates a long 
life for cement-lined services. A long life for 
proper cement linings in cast-iron pipe is indicated 
by the experience with cement-lined services. Ap- 
parently the only waters that dissolve cement linings 
appreciably are soft surface waters containing al- 
kaline carbonate and little carbon dioxide. 

“Great differences in the solubility of pipe linings 
were shown by experience. This leads to suggesting 
that pipe manufacturers consider carefully the rela- 
tion between the composition of cement pipe linings 
and the character of the water to come in contact 
with them: 

“Tt is suggested that where the action of a water 
upon cement linings is troublesome, the water may 
be treated chemically at small expense to reduce 
its solvent action. The practicability of indurating 
the cement linings at the pipe works by chemical 
treatment before shipment is suggested for consid- 
eration.” 

In analyzing the data collected, the committee 
noticed that “the water which attacked the cement 
was a surface water which was low in color and or- 
ganic matter, soft, alkaline with sodium carbonate, 
and naturally low in carbon dioxide. No trouble 
has been reported where the waters are hard, or 
are alkaline with calcium and magnesium bicarbon- 
ate.” In New England, cement-lined services have 
been used mostly with waters that attack iron. Many 
soft waters which might be supposed to attack 
cement-lined pipe contain enough peaty matter to 
form coatings on the inside of the services, thereby 
inhibiting solution of the cement. 

Ordinarly cement sets with the formation of cal- 
cium silicate and calcium hydrate. The latter 
is soluble in distilled water or in a soft, clear water ; 
while in a somewhat harder water containing bicar- 
bonates and free carbon dioxide, the calcium hydrate 
in the cement is changed into calcium carbonate, 
which is only slightly soluble. 

Concerning the hygienic effects, the committee 
states that “the cement lining of a pipe consists en- 
tirely of minerals found in the earth which are also 
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common constituents of water. Unlike lead and 
copper, they are not poisonous, and, when present in 
such small amounts as were found, must be con- 
sidered harmless. . . .One would have to drink from 
a cement-lined service two quarts of water daily for 
six months to ingest as much mineral matter as is 
contained in a tumbler full of milk”. Even in new 
pipes, the dose of mineral matter would be much less 
than that taken regularly by many inhabitants of 
the middle west who drink hard water. 

As to the economic aspect—the possibility that the 
cement lining might be dissolved from the pipe— 
the committee considers that no such danger exists. 
Service pipes in some of the cities where the cement 
scum has been noticed in the water, which pipes 
have been in use 50 to 65 years, showed the cement 
lining still intact and in good condition. 





Water Consumption in England 

In discussions of the subject of consumption and 
waste of water in this country, it has been the 
practice for years past to compare consumption here 
with that in England and on the continent, where 
the per capita consumption is very much lower. A 
recent paper aud discussion on this subject before 
the Institution of Water Engineers of Great Britain 
last December throws some interesting light on the 
causes for low rates of consumption in that country. 
John Bowman, chief assistant engineer of the Edin- 
burgh Corporation Waterworks, quoted figures 
showing the consumption in England to vary from 
15% gallons per capita at Sunderland to 33% gal- 
lons at Plymouth; and from 33 gallons per capita 
in Aberdeen, Scotland, to 81.7 gallons in Helens- 
burgh, Scotland. 

His explanation of the fact that the figures for 
Scotland ran at least twice as high as for England, 
was that in the English cities modern conveniences 
were not nearly so general as in the Scotch, earth 
closets and other substitutes for water carriage of 
sewage being still quite common in England. Es- 
pecially important was the matter of the absence 
or presence of baths in the houses. In 1900 the 
percentage of houses fitted with baths in the average 
city or town of England was only about 5; in 1914 
the average percentage was 18 or 20, and it has now 
increased to about 30. 

A toilet flush using three gallons with each flush 
would probably consume at least six gallons per 
capita per day. A tub bath requires at least 40 
gallons, and even 60 or 70 is used, consequently 
one bath a week by each person meant an increase 
of 6 to 10 gallons per capita per day. Should any 
family have one member so extravagant as to de- 
sire a bath every day, while the other three were 
satisfied with one a week, this would add 8 gallons 
per capita per day on the basis of a 35-gallon bath, 
16 gallons on the basis of a 70-gallon bath. If the 
daily bath became universal, there would not be 
sufficient water in the country to meet the demands. 

Figures given for Liverpool showed that in some 
of the old-fashioned houses having only one cold- 
water tap and one water closet, consumption was 
under six gallons per capita and in some cases as 
low as two gallons. As soon as hot water faucets 


were introduced, the consumption rose in almost 
every case. 


The speaker had followed the history 
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of families who had lived in old-fashioned houses 
without hot water, where they used from 6 to 8 
gallons per capita per day; but moving to houses 
with hot water facilities, the consumption had in- 
creased immediately to 16 gallons per head per 
day, and in two years had reached 19 gallons. The 
average of a number of large houses in some of the 
best residential districts was 60 gallons per capita 
per day. A large percentage of the Liverpool houses 
had only one cold-water tap, a water closet and no 
hot water. 

Another member stated that in his town all the 
water from baths and from wash-basins was required 
to be run out onto the ground rather than into the 
sewer, as this tended to discourage waste in these 
appliances. 

From this discussion it would appear that com- 
parison between American consumption figures and 
the low figures of 10 or 20 gallons per capita in 
English cities was unreasonable, since very few 
American-born citizens of this country would toler- 
ate the conditions making such low figures possible, 
which conditions include only one faucet in an entire 
residence, and no provision for hot water except 
heating it in a kettle over the stove; and probably 
no water closet, but only an earth closet or an out- 
door privy; while as for bath tubs, they were lux- 
uries which only the wealthy were supposed to 
afford. 





Public Work in 1929 


Nearly 1,200 dealers in building supplies reported 
recently to the Universal Portland Cement Company 
their opinions concerning the prospect for 1929 in 
different branches of construction. The replies were 
classified under the general heads of “commercial 
construction,” “residential,” “agricultural,” “public 
utility,” “highway,” “city streets and _ alleys,” 
“sewers and water works” and “public buildings.” 
In giving a synopsis of these replies, the cement 
company has classified them as coming from states 
in the East Central, Middle West, and North West. 

In reference to city streets and alleys, the com- 
bined replies of each of these sections gave the opin- 
ion of about 60% of the communities that the 
amount of work done this year would be practically 
the same as last, 21% thought there would be more 
work and 19% less work. Approximately the same 
ratio holds true for each of the three sections. 

In the case of sewers and water works, the out- 
look apparently was not so good, an average of 58% 
reporting the amount of construction would probably 
be the same, 24% thinking it would be less and only 
19% that it would be more. In each group, the 
number of those estimating a less amount of work 
this year was greater than those estimating a greater 
amount, but the unfavorable balance was especially 
noticeable in the north-west. 

The outlook for highways was apparently con- 
sidered the most favorable in all sections. For the 
whole country, about 42% considered that there 
would be the same amount of coffstruction this year 
as last, 36% thought there would be more and 
22% less. In this branch of work the north-west 
was most optimistic, only 15% of the replies antici- 
pating less work than last year, while 35% of them 
believed the amount would be greater. 
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Recent Legal Decisions 


STREET CONSTRUCTION CONTRACTOR FOLLOWING 
PLANS NOT LIABLE FOR DAMAGE CAUSED BY 
SLOPING SIDEWALK 

The Texas Court of Civil Appeals, in an action 
against a contractor for injuries sustained by a fall 
on the sloping portion of a driveway across a side- 
walk, adopted as applicable to the case the language 
of the Indiana Supreme Court in a similar case, 
Travis v. Rochester Bridge Co. 188 Ind. 79, 122 N. 
E. 1, as follows: “As affecting the liability of a con- 
tractor, the acceptance of the work by the other 
party to the contract operates as the intervention of 
an independent human agency which breaks the chain 
of causation so as to preclude a third party from 
asserting or relying on any duty on the part of the 
contractor to use care for his safety in the construc- 
tion of the work.” 

In the present case, moreover, “there was no de- 
fect in the work performed by the contractor, but 
he performed it exactly as instructed by his em- 


ployer, and it was so accepted by the employer. - 


There was no weakness or defect in the sidewalk, 
as in the case of the Indiana bridge, but the work 
was perfectly done, and, if there was any defect, it 
was in the plans and not in the execution of them. 
If there was any negligence in the plans of the 
driveway or in the smooth surface left on it, or 
if it was a nuisance, the company was not responsible 
for the plans or condition of surface.” Werner v. 


Trout, 2S. W. (2d) 525. 


NECESSARY PARTS OF A MUNICIPAL BUILDING 





The object of erecting a municipal building is to 
accomplish a single purpose, to properly administer 
the city government. The Arkansas Supreme Court 
holds, Shull v. City of Texarkana, 2 S. W. (2d) 18, 
that a fire station, a city jail, a chamber for the mun- 
icipal court and city council, and offices and vaults 
for the city officials and records, are all manifestly 
parts of a city hall, and necessary to its proper 
equipment for municipal administrative purposes. 
While it cannot be said that a public auditorium is 
an absolute necessity to the proper administration 
of the city government, it is useful and necessary 
so that the inhabitants of the city may have a place 
to meet and discuss their municipal affairs. It was 
therefore held that an election to vote bonds for 
erecting, equipping and furnishing a municipal 
building was for voting bonds for a single purpose, 
and the bonds were valid, even though the building 
was to contain all the subjects above mentioned. 





CONTRACTOR’S CLAIM FOR DELAY UNDER CONTRACT 
WITH STATE 

Where a contractor with the state for the installa- 
tion in a public building of sanitary work, water 
pumping apparatus and chlorinating apparatus for 
the water supply system provided that no charges 
should be made by the contractor for delays from 
any cause, and extension of time would be granted 
for delay caused by the state, other contractors 
or the weather, the New York Court of Claims 
holds, F. N. Lewis Co. v. State, 230 N. Y. Supp. 


517, that the contractor could not claim damages 
caused by delays of other contractors in preparing 
for the installation, where there was no active inter- 
ference by the state, and completion was not delayed 
beyond the contract time limit. But where the claim- 
ant’s contract required testing before acceptance, and 
this could not be done until the water and electrical 
equipment was installed, which was not done until 
long after the time for completion of claimant’s con- 
tract had expired, claimant was entitled to cost of 
renewed insurance and interest for the delayed 
period, as expense due to the state’s active inter- 
ference with that part of the contract. 





INVALID AWARD OF STREET IMPROVEMENT CON- 
TRACT 


The award of a street improvement contract was 
held void, under New Jersey P. L. 1917, p. 461, art. 
37. par. 24, which applies to all improvements, local 
and otherwise, and provides that the ordinance shall 
not become operative until 10 days after its final 
passage, where the award of the contract was made 
prior to the time the ordinance became effective; 
and also because the plans and specifications were 
not properly adopted, and no appropriation for the 
cost of the local improvement had been made as re- 
quired by P. L. 1918, p. 478. §6.—Thiel v. Town of 
Guttenberg, New Jersey Supreme Court, 141 Atl. 
588. 


INJURY FROM WATERPIPE PROJECTING FROM 
WALK—NECESSITY OF NOTICE TO CITY 





SIDE- 


Assuming that a sidewalk was in a condition to 
create a liability on the part of a city for injury to 
a person stumbling over a projecting waterpipe used 
in connection with the city’s waterworks system, the 
Wisconsin Supreme Court holds, Calvert v. City of 
Appleton, 219 N. W. 102, that nevertheless no ac- 
tion can be maintained against the city where the 

complaint contains no allegation of the giving of the 

notice required under Wisconsin St. 1927, §81.15. 
The giving of such a notice is an essential requisite 
and a condition precedent to the maintenance of such 
an action. 

The city’s liability, however, was predicated on 
the theory that the pipe constituted an obstruction 
and a nuisance, and that it was unnecessary to com- 
ply with the statutory provision as to notice. It was 
held that the use of the sidewalk for the pipe was 
not unlawful, and if the sidewalk was reasonably 
safe for public travel, the pipe could not be de- 
nominated a nuisance. 





MATERIALMAN’S RIGHT TO SUE ON PUBLIC WORKS 
BOND 

The New Jersey Court of Errors and Appeals 
holds, Fireproof Products Co. v. Dreher, 141 Atl. 
795, that a statement of the amount due for mate- 
rials supplied by a materialman to a contractor on 
municipal work, furnished prior to the acceptance 
of the work by the municipality, is not a compliance 
with P. L. 1918, p. 203, section 3, requiring that a 
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statement be furnished the sureties on the contrac- 
tor’s bond within 80 days after acceptance of the 
work, precluding recovery in an action against the 
contractor and his surety. 

The New Jersey Supreme Court, in E. J. Lavino 
& Co. v. National Surety Co., 141 Atl. 663, holds 
that a materialman furnishing material for con- 
struction work on a county hospital, may sue on the 
contractor’s bond although, after furnishing the 
tond, the contractor formed a corporation which 
ordered the materials after taking an assignment 
of the contract, as against the claim that the bond 
only protected materialmen and laborers so long as 
the grantor remained the contractor. 

The act under which the bonds in these two cases 
were given is entitled “An act to protect persons 
performing labor or furnishing materials for the 
construction, alteration, or repair of public works.” 
It provides that it is the duty of a municipality 
entering into a contract for municipal work not only 
to require the usual bond, but that there should be 
imposed by the bond the additional obligation to as- 
sure the payment by the contractor and by all sub- 
contractors of moneys due for labor performed and 
materials furnished in the construction, erection, 
alteration, or repair of such building, works, or im- 
provement. A right of action under the third sec- 
tion of the statute is given against the surety to any 
person, firm, or corporation to whom any money 
shall be due on account of having performed any 
labor or furnished any materials in the construction, 
erection, alteration, or repair of any such building, 
work, or improvement, upon furnishing to the 
surety on said bond within the time stipulated a 
statement of the amount due. 141 S. E. 664. 





LIABILITY FOR OVERFLOW OF STORM WATER ON 
LAND OUTSIDE MUNICIPALITY 


The Ohio Court of Appeals holds, Nagy v. City 
of Akron, 27 Ohio Ap. 226, 161 N. E. 226, that 
if a municipality desires to empty storm water from 
a main storm water sewer into a lateral which does 
not enter, pass through or border on, the corporate 
limits of the municipality, although it naturally 
drains the area within the municipality from which 
the surface water is collected, without liability to 
the owners of land injured by the overflow of water 
from the lateral caused by the increased amount and 
accelerated flow of the water from the sewer and 
the insufficiency of the lateral to carry off the water, 
it should obtain the right to do so either by contract 
or by some appropriate legal proceeding, such as 
under the drainage laws of the state or the right 
of eminent domain. 





DEFINITIONS OF “HAMLET” AND “VILLAGE” 


In early English law the word “hamlet” had a 
fixed and definite meaning, denoting a community 
with definite powers and responsibilities. Outside 
of a few states like Ohio and Michigan, the hamlet 
has ceased to possess any of its early governmental 
functions. It is generally defined as “a small vil- 
lage.” In Wisconsin a village is defined as “an as- 
semblage of houses less than a city, but nevertheless 
urban or semiurban in its character, and having a 
density of population greater than can usually be 
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found in rural districts.” It is usually built around 
a nucleus such as a country store, a schoolhouse, 
a blacksmith shop, or a mill. This nucleus dis- 
tinguishes it from areas where farm houses happen 
to be built in somewhat close proximity to each 
other. The Wisconsin Supreme Court holds, Trav- 
elers’ Indemnity Co. v. Manitowoc Farmers’ Co-op. 
Dairy Co., 219 N. W. 346, that a place along a state 
highway where there were 17 houses scattered in a 
distance of from 1,200 to 1,500 feet. is not a “ham- 
let” within Wis. St. 1923, §85.08, limiting the speed 
of automobiles through a hamlet containing more 
than 10 houses and places of business averaging not 
more than 200 feet apart, to 15 miles an hour. 





CONTRACTOR’S BOND FOR BENEFIT OF MATERIALMEN 

AND LABORERS—NOTICE TO SURETY UF CON- 

TRACTOR’S DEFAU 

Under the laws of the state of North Carolina, no 
laborers’ or materialmen’s liens can be filed against 
public buildings. Accordingly, the Legislature has 
made provisions to protect the laborers and mate- 
rialmen on municipal buildings, by requiring the 
contractors thereon to furnish bonds to pay for the 
materials and labor... (N. Car Comp. St. §2445). 
A provision in such a bond restricting the right of 
recovery to the obligee is void, and materialmen and 
laborers can sue on the bond. 

Where there was no provision in a contract for 
the construction of a public school building provid- 
ing any penalty for a delay in the completion of the 
contract, and time of completion was not of the 
essence of the contract, the federal district court 
for middle North Carolina holds, Maryland Cas- 
ualty Co. v. Fowler, 27 F (2d) 421, that failure to 
complete the building on a specified date, caused by 
weather conditions, strikes and railroad facilities 
affected thereby, was not a default within a pro- 
vision of the bond requiring notice to the surety 
within 10 days of a default ; and notice by the school 
board within 10 days after the contractor’s abandon- 
ment of the work was held sufficient, no special 
damage being sustained by the surety by the delay. 





ROAD SUPERINTENDENT HELD OFFICIAL OF TOWNSHIP, 
AND NOT EMPLOYEE 

The Iowa Supreme Court holds, Hop v. Brink, 
207 N. W. 551, that a civil township is not a mun- 
icipal corporation, nor a person, firm, or associa- 
tion, so as to be within the definition of “em- 
ployer” in the Iowa Workmen’s Compensation 
Act. “It is an unincorporated civil district, cre- 
ated by the county for governmental purposes. 
The township acts through its board of trustees, 
whose powers are defined by statute. Clearly 
the township is not a governmental employer 
upon whom the Compensation Act is made obli- 
gatory. Section 1362, Code 1924.” 

In regard to compensation under the Act, a 
road superintendent is held to be an official ap- 
pointed by the township, standing, when he acts 
for the township as required by statute, in a 
representative capacity of his fr Pate and not 
an employee, within the Act, section 1421, which 
provides that a person holding an official position, 
or standing in a representative capacity of the 
employer shall not be deemed an employee. 
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NEWS OF THE SOCIETIES 








Feb. 12-14—AMERICAN CONCRETE 
INSTITUTE. Annual Convention at 
Detroit, Mich. Harvey Whipple, Sec’y.. 
2970 . Grand Blvd., Detroit, Mich. 


Feb. 13-15—ASSOCIATION OF STATE 
HIGHWAY OFFICIALS OF THE 
NORTH ATLANTIC STATES. Fifth 
Annual Convention. <A. Lee Grover, 
Sec’y, Trenton, N. J. 


Feb, 18-22—ASSOCIATED GENERAL 
CONTRACTORS OF AMERICA, INC. 
Annual Meeting at Chicago, Ill. D. H. 
Sawyer, Sec’y., Washington, D. C. 


Feb. 26-March 1—SOUTH WEST ROAD 
SHOW AND SCHOOL Fourth _ Session 


at Wichita, Kans. G. Wieland, 
manager. 
May 13-15—NATIONAL HIGHWAY 


TRAFFIC ASSOCIATION. Annual Con- 
vention. Stevens Hotel, Chicago. Sec- 
retary, Elmer Thompson. 

June 24-28—AMERICAN WATER 
WORKS ASS’N. Annual Convention at 
Toronto, Ont. Beekman C. Little, Sec’y., 
29 W. 39th St., N. Y. 





AMERICAN ROAD BUILDERS’ 
ASSOCIATION 


The 26th annual convention and ex- 
position of the American Road Builders’ 
Association was held at Cleveland, O., 
Jan. 14-18. It was officially announced 
that the convention attendance, despite 
the disagreeable weather which prevailed 
throughout the week, slightly exceeded 
that of the 1928 meeting. The machinery 
and equipment exhibition was also larger 
than last year. The programs for the 
technical meetings were excellent in 
variety and subject matter. Despite the 
lack of terminal facilities exhibited by 
some of the speakers, the convention was 
the best in regard to management and 
handling that the writer has yet attended. 

A more general account of the techni- 
cal sessions is given on another page. 

The location of the 1930 meeting is, 
as yet, undecided. Atlantic City made 
a strong bid for the next session. Cleve- 
land, fighting for a return next year, was 
handicapped by the fact that the present 
manager of the auditorium has been en- 
gaged to manage the new Atlantic City 
auditorium. He leaves soon, and no suc- 
cessor has yet been chosen. The dis- 
agreeable weather of convention week 
undoubtedly will prove a factor also. 

Officers were elected at the business 
session in accordance with the official 
nominations, as follows: 

Officers and directors of the Ameri- 


can Road Builders’ Association: Presi- 
dent, Frederick A. Reimer, consulting 
engineer, East Orange, N. J.; vice- 


presidents, W. A. Van Duzer, assistant 
chief engineer, Pennsylvania Department 
of Highways, Harrisburg, Pa.; D. B. 
Dimick, president, American Casting Co., 
Birmingham, Ala.; S. F. Beatty, presi- 


dent, The Austin-Western Road Ma- 
chinery Co., Chicago, Ill.; Samuel Hill, 
honorary life president, Washington 


State Good Roads Association, Seattle, 
Wash.; treasurer, James H. MacDonald, 
consulting road and paving engineer, 
New Haven, Conn. 

Directors, term ending 1932: J. H. 
Cranford, president, Cranford Paving 
Co., Washington, D. C.; Arthur W. 
Dean, chief engineer, Massachusetts 
Highway Commission, Boston, Mass.; J. 


S. Helm, general manager, Asphalt Di- 
vision, Standard Oil Co. of New Jersey, 
New York, N. Y.; Wm. Ogden, man- 
ager, State Highways Division, The 
Austin-Western Road Machinery Co., 
Chicago, Ill.; Wm. R. Smith, president, 
Lane Construction Corp., Meriden, 
Conn.; Frank Terrace, president, Wash- 
ington State Good Roads Association, 
Seattle, Wash.; Chas. M. Upham, sec- 
retary-director, American Road Builders’ 
Association, Washington, D. C. 

Officers and directors of the County 
Highway Officials’ division of the as- 
sociation were elected as follows: Presi- 
dent, Chas. E. Grubb, County Engineer, 
Newcastle County, Wilmington, Del.; 
Vice-president, Northeastern District, L. 
O. Marden, County Engineer, Worcester 
County, Worcester, Mass.; Vice-presi- 
dent, Southern District, A. J. Wise, 
County Engineer, Harris County, Hous- 
ton, Texas; Vice-president, Central Dis- 
trict, E. L. Gates, County Superintendent 
of Highways, DuPage County, Wheaton, 
Ill.; Vice-president, Western District, 
Stanley Abel, Supervisor, Fourth Dis- 
trict, Kern County, Taft, Cal. 


Directors for three years: Merl B. 
Breese, Engineer of Roads and Bridges, 
Luzerne County, Wilkes-Barre, Pa.; J. 
A. Bromley, County Road Engineer, 
Anne Arundel County, Annapolis, Md.; 
J. T. Bullen, Parish Engineer, Caddo 
Parish, Shreveport, La.; C. E. Burleson, 
County Engineer, Pinellas County, Clear- 
water, Fla.; Charles W. Deterding, 
County Engineer, Sacramento County, 
Sacramento, Cal.; R. B. Preston, Coun- 
ty Engineer, Norfolk County, Ports- 
mouth, Va.; George C. Wright, County 
Superintendent of Highways, Monroe 
County, Rochester, N. Y. 

ASSOCIATION OF HIGHWAY OFFICIALS 
OF NORTH ATLANTIC STATES 
The Association of Highway Officials 
of the North Atlantic States will hold 
the fifth annual convention at the Hotel 


Ambassador, Atlantic City, February 
13th, 14th and 15th, 1929. 
The program committee under the 


Chairmanship of John A. McDonald, 
Connecticut, will provide a program of 
more than usual interest, dealing with 
timely highway topics and the experi- 
ences and problems of the North At- 
lantic Section. 


On Wednesday evening the manage- 
ment of the Hotel Ambassador will 
present the swimming and diving ex- 
hibition in the Ambassador Pool, known 
as “A Night in Venice.” This will be 
at eight o’clock. At nine o’clock, there 
will be a dance in the Pompeiian Grill 
of the Ambassador to which all are in- 
vited. On Thursday all day, the ladies 
may take rolling chair rides as the 
guests of the Association. On Thursday 
afternoon, there will be a bridge party 
with prizes. On Thursday evening there 


will be a theatre party for the ladies 
while the men are attending the Annual 
Smoker. 
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Tarpaulins 


in all sizes 


Tents 
of all kinds for housing 


gangs, teams and equip- 
ment, 


Write for low prices 


H. WENZEL TENT 
& DUCK COMPANY 
1020 Paul St. St. Louis 











STEEL SHEET PILING 


New and Used 
Rails, Equipment, Oil Engines, Etc. 


ZELNICKER w ST.LOUIS 


Our 28-page Bulletins keep you posted 
on what is available. 
Sent Free on Request 
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ADJUSTABLE 
MANHOLE TOP 





20 MINUTES TO REPLACE OR 
READJUST WITHOUT DIGGING 


Pavement Repairs increase in cost every yeat. 
The Adjustable Manhole Top cuts down this 
expense 90% in cost of replacements. 


S. E. T. Valve ("4 Hydrant Co. 


50 Church Street New York City 
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The railroads have granted conven- 
tion rates on the certificate plan. A 
certificate should be secured when buy- 
ing a ticket for Atlantic City, which 
certificate presented at the convention 
registration desk and validated will en- 
title the holder to a half-fare return. 





AMERICAN SOCIETY OF CIVIL 
ENGINEERS 


The 76th annual meeting of the Ameri- 
can Society of Civil Engineers was held 
at New York Jan. 14 to 18. 

Further action was taken by the board 
of direction regarding the joining of the 
Engineering Council, which action was 
approved by vote of the membership. 
Other matters up for consideration in- 
cluded a report by Allen Hazen suggest- 
ing the formation of a commission to 
study high dams, the formation of a new 
section in Florida, and various commit- 
tee reports. 

The annual awards of medals and 
prizes were as follows: The Arthur M. 
Wellington prize to Roy G. Finch, con- 
sulting engineer of Albany, N. Y., for 
his paper on “New York State Barge 
Canal and Its Operation.” The Thomas 
Fitch Rowland prize to Roderick B. 
Young, testing engineer of the Hydro- 
Electric Power Commission of Ontario, 
for his paper “Producing Concrete of 
Uniform Quality.” The Norman medal 
to Charles E. Sudler of the Suburban 
Transit Division of the Port of New York 
Authority, for his paper on “Storage Re- 
quired for the Regulation of Stream 
Flow.” The Collingwood prize for jun- 
iors to Franklin Hudson, Jr., of the Ben- 
ham Engineering Co., for his paper on 
“The Design, Construction and Operation 
of a Small Sewage Disposal Plant.” The 
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James Laurie prize to James F. Case, 
of Stone and Webster, for his paper on 
“The Ancient Roman Aqueduct at 
Athens.” 

Officers were elected as follows: Presi- 
dent, Anson Marston, dean of engineer- 
ing, Iowa State College; vice-presidents, 
Arthur J. Dwyer, president and chief 
engineer of the Nashville Bridge Com- 
pany, and A. J. Hammond, consulting 
engineer, Chicago; directors, George H. 
Norton, chief engineer of the Buffalo 
Grade Crossing and Terminal Station 
Commission; Frank L. Nicholson, chief 
engineer of the Carolina Railroad; Ralph 
Budd, president of the Great Northern 
Railway; Albert F. Reichmann, division 
engineer of the American Bridge Com- 
pany. at Chicago; Clyde T. Morris, pro- 
fessor of structural engineering at Ohio 
State University, and Joseph Jacobs, con- 
sulting engineer, Seattle, Wash. 


NATIONAL PAVING BRICK MANUFAC- 
TURERS’ ASSOCIATION 


The twenty-third Annual Meeting of 
the National Paving Brick Manufactur- 
ers Association will be held at the May- 
flower Hotel, Washington, D. C., Feb- 
ruary 13-14-15, 1929. The program for 
the first two days will include papers 
and -discussions of the latest practices 
in design and construction of streets and 
highways, particularly the vitrified brick 
type. These sessions will be open to the 
general public and any one interested in 
street and highway development is urged 
to attend. 

There will be a banquet Thursday 
night, February 14, and the regular an- 
nual business session will be held on the 
last day of the meeting. 

Fred L. Manning of the Peebles Brick 
Co., Portsmouth, Ohio, is President of 
the National Paving Brick Manufactur- 
ers Association and George F. Schlesin- 
ger, Chief Engineer and Managing 
Director. 


HIGHWAY RESEARCH BOARD 

At the meeting of the Highway Re- 
search Board of the National Research 
Council in Washington, December’ 13, 
R. W. Crum, Director, announced that 
arrangements had been made for con- 
ducting an investigation of methods of 
curing concrete pavement slabs. The 
work will consist first in making a cor- 


This _ illustrates 
the manner in 
which a well- 
known municipal 
engineer — who 
prefers to remain 
anonymous — 
would deal with 
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speaker at meet- 
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relation survey of all available existing 
data. The-~ data will be analyzed and 
submitte_ «o a special committee ap- 
pointed py the Board. The further pro- 
gram of the project will depend upon 
the findings of this committee. 

The Highway Research Board does 
not itself carry on research work, but 
from time to time special investigational 
projects are organized for correlating 
the work of the research agencies for 
promoting additional reseach and for 
disseminating the results of research. 





AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS 


The future meetings of the American 
Institute of Electrical Engineers as de- 
cided upon for the year 1929, are as 
follows: March 20-22, Regional Meet- 
ing, Cincinnati, Ohio; May 7-9, Regional 
Meeting, Dallas, Texas; June 24-28, 
Annual Summer Convention, Swamp- 
scott, Mass.; September 3-6, Annual 
Pacific Coast Convention, Los Angeles, 
Calif.; December 2-4, Regional Meeting, 
Chicago, Ill. 


AMERICAN WATER WORKS ASSOCIATION 
New York Section 


The New York Section of the Ameri- 
can Water Works Association held a 
luncheon meeting at the Hotel Pennsyl- 
vania, New York City, Dec. 28. The 
principal paper of the meeting, which 
was attended by about 150 members was 
“Earth Current Surveys,” by E. E. 
Minor, General Manager of the New 
Have1 Water Co. Discussions on the 
paper was led by Charles F. Meyerherm. 
Mr. Minor also showed some slides of 
the construction work on the new water 
supply project at North Branford, Conn. 


Rocky Mountain Section 

The Third Annual Meeting of the 
Rocky Mountain Section will be held in 
Denver, February 14th and 15th, 1929. 
A program of valuable technical papers, 
helpful discussions, interesting inspection 
trips and entertainment is being prepared 
by the program committee, which com- 
mittee consists of D. P. Porter, Pueblo, 
Colo., Chairman; D. D. Gross, Denver, 
Colo.; E. C. Gwillim, Sheridan, Wyom- 
ing; A. D. Mars, Jr., Denver, Colo.; 
and the Chairman and Secretary of the 
Section, ex-officio, 420 State Office Bldg., 
Denver, Colo. 
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Local section meetings of the American 
Water Works Association have been 
announced as follows: 

Indiana Section. — The next meeting 
will be held February 27th and 28th, 
1929, at Indianapolis, Indiana. C. K. 
Calvert, 1902 N. Jersey Street, Indiana- 
polis, Indiana, is Secretary. 

Montana Section.—The fourth annual 
convention will be held April 4th, 5th 
and 6th, 1929, at Great Falls, Montana. 
H. B. Foote, Division of Water and 
Sewage, State Board of Health, Helena, 
Montana, is Secretary. 





AMERICAN CHEMICAL SOCIETY 


Dr. R. R. Renshaw, professor of or- 
ganic chemistry at New York Univer- 
sity, has been elected chairman of the 
New York section of the American 
Chemical Society for 1929. J. G. David- 
son was chosen vice-chairman of the 
section, a post occupied by Professor 
Renshaw during 1928. S. P. Burke is 
secretary-treasurer. 

Members of the executive council for 
the coming year are: M. C. Whitaker, 
M. H. Ittner, A. E. Hill, H. R. Moody, 
G. Barsky, R. Fanelli, C. A. Lunn, L. 
Quigley, F. D. Snell, J. W. H. Randall, 
C. O. Brown, F. C. Gephart, Mary L. 
Caldwell, C. R. Downs, L. P. Hammett, 
C. D. Carpenter, E. R. Jette. Alternates 
are W. McTavish and G. O. Curme jr. 
The executive committee for the year is 
composed of C. R. Downes, B. T. 
Brooks, D. D. Jackson and D. H. Kill- 
effer. 

More than thirty scientific meetings 
have been arranged for 1929. All will be 
held at Rumford Hall, 52 East Forty- 
first Street. Numerous organizations will 
participate, including the Society of 
Chemical Industry, Societe de Chimie 
Industrielle, American Electrochemical 
Society and the American Institute of 
Chemists. 





HIGHWAY ENGINEERING CONFERENCE 


The Fifteenth Annual Conference on 
Highway Engineering will be held at the 
University of Michigan, Ann Arbor, 
February 19th to 22nd, inclusive. Among 
the speakers from outside the State are 
R. M. Smith, Deputy Minister of High- 
ways, Ontario, Canada; Robert Kingery, 
General Manager, Chicago Regional 
Planning Association; P. J. Freeman, 
Chief Egineer of Tests, Alleghany 
County, Pennsylvania; and Robert H. 
Ford, Assistant Chief Engineer, Chicago, 
Rock Island and Pacific Railway. At an 
evening session Dr. William H. Hobbs 
will give an illustrated lecture on his 
recent Greenland expeditions. 











PERSONALS 





_ Nelson M. Fuller of Jacksonville, Flo- 
rida, has been appointed sanitary engineer 
of Cattaraugus county, effective Febru- 
ary 1, 1929, at a salary of $3,800. He 
will be directly responsible to Dr. R. M. 
Atwater, county health officer. 

Robert S. Sumner has resigned as gen- 
eral manager of the Denver Water De- 
Partment. 
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Just off the press! 
10th Edition 








“SEWERAGE” 


By A. PRESCOTT FOLWELL 


Editor, Public Works 


ane The 10th Edition of this fa- 
eats mous book has just come off 


the press. It has been re- 
vised and reset. The section 


poem “J of sewage disposal has been 
a ion . entirely rewritten to cover 


the latest developments. 








Price $4.50 Among the subjects presented in 
a thorough and absolutely up-to- 
the minute manner are: 


The most Chlorination 

popular book Activated sludge treatment 
on subject Mechanical treatment 
ever written Mechanical aeration 

is now the Utilization of gas 


most modern. Pre-chlorination 
Sedimentation and separate digestion 


The latest in Imhoff tanks 
Heating for winter operation 
Covering sludge beds 

Sludge treatment and disposal 


Use the coupon below 





eer gg had ga February, 1929. 


243 W. 39th St. 
New York City 


Please send Sewerage. I enclose $4.50. 
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4241 Ravenswood Avenue 
Chicago 





FOR PUMPING 


At Your Sewage Disposal Plant Use a 





Bulletin 34 gives detailed specifications. 


PACIFIC FLUSH-TANK CO. 


DGE 


“MARLO 
MUD HOG” 


DIAPHRAGM FORCE 
PUMP 


Made in 3” and 4” Sizes, 
Single or Double 





Engine or Electric Drive 


9 Park Place 
New York 
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Leslie G. Holleran, Engineer. Bronze 
medals: Charles W. Stoughton, Archi- 
tect; Gilmore D. Clarke, Landscape 
Architect; Chester A. Garfield, Engi- 
neer; Arthur G. Hayden, Engineer. Hon- 
orable mentions: Henry R. Barrett, 
Counsel; William O. Gantz, Counsel; 
James Owen, Engineer; Chester E. 
Wheeler, Engineer; Albert N. Robson, 
Chief Gardener; W. Frederick Wesch 
Engineer. 
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George W. Batchelder, water commis- 
sioner and registrar of Worcester, Mass., 
died in Long Beach, Calif., Dec. 6. Mr. 
Batchelder, who was 66 years old, was 
well known in the waterworks field. 


Joseph A. Hoy, foreman of the Water 
Department of Worcester, Mass., has 
been appointed acting commissioner, suc- 
ceeding Mr. Batchelder, pending the se- 
lection of a successor. 


Allen Hazen, Chester M. Everett, 
Malcolm Pirnie and Leroy N. Babbitt 
announce the change of their partnership 
name from Hazen & Whipple to Hazen, 
Everett & Pirnie. Mr. Whipple became 
a partner in 1904 and continued for 
twenty years until his death in 1924. Mr. 
Everett has been in business since 1907 
and a partner since 1915. Mr. Pirnie has 
been in the business since 1911 and a 
partner since 1917. Mr. Babbitt has been 
in the business for thirty-three years and 
a partner since 1904. 


Arthur L. Reeder is now principal as- 
sistant engineer with H. Burdett Cleve- 
land, consulting sanitary engineer, 225 
Broadway, N. Y. Mr. Reeder, who is 
a member of the A. S. C. E., was for 
seven and a half years with the then 
Philadelphia Filtration Bureau, and for 
five and a half years with the Baltimore 
City Water Department on design and 
construction of filters and plants. Later, 
he was with Hill & Ferguson and J. H. 
Fuertes. For two years he was in the 
Pennsylvania State Health Department 
on design and inspection of water sup- 
plies and filtration and sewage treatment 
plants. In connection with extensive 
water supply improvements at Reading, 
Pa., and Youngstown, O., each involving 
filters of 42 mgd capacity, he served as 
engineer in charge of design. For two 
years he had charge of all design and 
construction for Gannet, Seelye & Flem- 
ing on water supply and sewage disposal. 
His latest work was with the Mahoning 


Valley Sanitary District as assistant 
engineer in charge of design. 


Arthur E. Gorman, formerly chief 
sanitary engineer, Department of Public 
Works, City of Chicago, and more re- 
cently Public Health Engineer for the 
Sanitary District of Chicago, has joined 
the staff of Wallace & Tiernan Company 
and will be located at the headquarters 
of this Company in Newark, N. J., on 
sales promotion work. Prior to his en- 
tering the services of the City of Chi- 
cago in January, 1924, following the 
water-borne typhoid fever outbreak on 
the South Side in the fall of 1923, Mr. 
Gorman served six and a half years with 
the United States Public Health Service 
as an Assistant and Associate Sanitary 
Engineer. Under his direction a very ef- 
fective system for supervision and con- 
trol over the chlorination of Chicago’s 
water supply was installed. In June, 
1927, Mr. Gorman was awarded the John 
M. Diven Memorial Medal by the Ameri- 
can Waterworks Association as the mem- 
ber “who has best served the Association 
during the year.” Last year he was chair- 
man of the Public Health Engineering 
Section of the American Public Health 
Association, having previously served this 
Section as Secretary. 


Formal presentation of gold, silver and 
bronze medals and certificates of honor- 
able mention was made by the Society 
of Arts and Sciences, at a dinner at the 
Hotel Astor, N. Y., Jan. 24, in honor 
of the engineers and others instrumental 
in the development of the Bronx River 
Parkway. Recipients of awards were as 
follows: Gold medals: Madison Grant, 
President; William White Niles, Vice- 
president; James Graham Cannon, 
Treasurer (Memorial); Frank H. 
Bethell, Treasurer; Jay Downer, Sec- 
retary and Engineer. Silver medals: 
Hermann W. Merkel, Landscape Archi- 
tect; Theodosius Stevens, Counsel; 


Design Draftsman.—Applications for 
design draftsman (topographic and sub- 
surface), $8.05 to $10.15 a day must be 
on file with the Civil Service Commis- 
sion at Washington, D. C., not later than 
February 20. The examination is to fill 
vacancies in the Field Service of the 
Navy Department, and other branches. 
The duties will consist of the drawing 
of maps of all kinds, both topographic 
and subsurface, from original field notes, 
with calculations as required; designing 
of pavements, walks, and roads; the lay- 
ing out and computing of grading, filling, 
and dredging; and of underground ser- 
vice piping, etc. Competitors will not 
be required to report for examination at 
any place, but will be rated on their edu- 
cation, training, and experience, and on 
submitted drawings. 


Aeronautical Engineer. — Application 
for associate aeronautical engineer, $3,- 
200 a year, and assistant aeronautical en- 
gineer, $2,600 a year, must be on file 
with the Civil Service Commission at 
Washington, D. C., not later than Feb- 
ruary 20. The examinations are to fill 
vacancies in the Bureau of Aeronautics, 
Navy Department, and other branches of 
the service, in Washington, D. C., or in 
the field. The entrance salaries are in- 
dicated above. Higher-salaried positions 
are filled through promotion. The duties 
will be in connection with original re- 
search and investigation, or design and 
construction, in aeronautical engineering. 
Competitors will not be required to re- 
port for examination at any place, but 
will be rated on their education, training, 
and experience. 


Senior Hydraulic Engineer—Applica- 
tions for senior hydraulic engineer must 
be on file with the Civil Service Com- 
mission at Washington, D. C., not later 
than March 6. The examination is to 
fill a vacancy in the Engineer Depart- 
ment at Large, Cincinnati, Ohio, and 
vacancies occurring in positions requir- 
ing similar qualifications throughout the 
United States. The entrance salaries 
range from $5,000 to $6,000 a year. 
Higher-salaried positions are filled 
through promotion. The duties are to 
assume responsible charge of studies of 
stream flow, power, navigation, flood 
control, and irrigation problems of rivers 
and streams, including supervision of 
surveys, mapping, collection, and corre- 
lation of data, and preparation of re- 
ports. Competitors will not be required 
to report for examination at any place, 
but will be rated on their education, 
training, experience, and fitness, and 
writings to be filed by the applicant. 
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New Eveready Portable 
Flasher 


The National Carbon Co., N. Y., has 
announced the development of a new 
signal known as the Eveready portable 
flasher. A distinct advantage of this 
flasher is the fact that it is readily port- 
able, the entire unit, fully equipped with 





EVEREADY PORTABLE FLASHER 


batteries, weighing only 16 pounds. The 
batteries used are standard 6-inch Ev- 
erady Columbia Ignitors, and are uni- 
versally obtainable for replacements. The 
intermittent flash uses the battery capacity 
to best advantage, making them last much 
longer than they would under a steady 
load. It is estimated that the new flasher, 
operating steadily, will cost only $10 a 
year to keep charged. When the flasher 
is operated continuously a set of batteries 
will last two months. This remarkable 
life is due to the fact that the intermit- 
tent character of the load has been care- 
fully calculated so as to achieve the 
longest possible battery service. 

The specifications of the new signal 
warning are: Height, 16 inches; diameter 
of base 7 inches and weight, including 
batteries, 1674 pounds. 

Once it goes into operation, the flasher 
is said to require no attention whatever 
except to replace batteries every two to 
three months. It requires four standard 
dry cells connected in series to deliver 
6 volts. An extra six volt lamp is in- 
side the battery housing. The battery 
compartment is constructed in seamless 
steel attractively finished in red and the 
top is cadmium plated for weather pro- 
tection. The heavy Fresnel-type red 
glass lens throws a powerful warning 
beam. The padlock for the battery com- 
partment has an extra long hasp so that 
the flasher can be chained and protected 


from theft. The rugged construction 
throughout makes the whole signal com- 
pletely weatherproof. 





Nelson Autocrane 


The N. P. Nelson Iron Works, Inc., 
Passaic, N. J., have brought out the 
Autocrane, which is a powerful small 
crane for warehouse and contracting 
service, lifting 2,000 lbs. load with a 
reach of about 12 feet either sideways 
or forwards and full circle swing. All 
movements are independent of each other, 
swinging and topping are by power and 
two hoisting lines enable the crane to 
handle a small grab bucket for sewer 
work. 





The Dorr Detritor 


The Dorr Company, New York, has 
introduced an automatic, self-cleaning grit 
chamber, to be known as the Dorr 
Detritor, for general use in place of the 
conventional grit settling troughs at sew- 
age disposal plants. The name “Dorr 
Detritor” has been taken from the word 
“detritus” which is usually used to refer 
to the inorganics in sewage. This ma- 
chine performs all of the functions of 
the grit settling channels and in addi- 
tion automatically collects and washes 
the grit, delivering it finally in a clean, 
dewatered condition to a suitable re- 

ceptacle. 

The plan and eleva- 
tion views of a typical 
detritor installation 


passes out of the tank across a weir 
which extends along the effluent side. 


The collecting mechanism, a modifica- 
tion of the Dorr Traction Clarifier, con- 
sists of a combination of radial arms 
fitted with plow blades and an oscillat- 
ing truss to which plow blades are at- 
tached. The radial arms sweep the area 
of the bottom bounded by a circle in- 
scribed within the square tank, while 
the oscillating truss sweeps, in addition, 
the corners of the tank which are not 
reached by the radial arms. The plow 
blades move the grit outward toward 
the tank sides where it is picked up by 
the buckets on the ends of the radial 
arms and deposited in the grit chute. 


The chute discharges the grit into the 
cleaning channel which extends from a 
point below the water level at its lower 
end to a point above water and adjacent 
to the grit container at its upper end. 
The cleaning mechanism has a recipro- 
cating motion, the rakes just clearing the 
inclined bottom and not only advancing 
the grit toward the point of discharge, 
but also imparting to it a turning over 
action which releases entrained organic 
matter. This released organic matter is 
kept in suspension by the gentle selec- 
tive agitation of the cleaning mechanism 
and flows back into the collecting tank 
through an organic return channel in 








are shown in the ac- 
companying _ illustra- 
tion. The detritor is 
located directly after 
the bar screen and 
consists essentially of 
four chief parts—a 
grit collecting tank, a 
collecting mechanism, 
a grit cleaning chan- 
nel and a_ cleaning 
mechanism. 

The collecting tank 
is square and shallow, { 
the sewage entering L 
along one side and be- [| 


sansa 








ing straightened out 
in parallel lines by a 
series of adjustable 
guide vanes or de- 
flectors equally spaced 
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along the influent side. 
The purpose of the 
collecting tank is to 
reduce the velocity of 
the incoming sewage 
to such an extent that 








practically all of the 
particles of grit of 
a predetermined size 
may settle out within 
the bounds of the 
tank. The sewage 
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the dividing wall. This selective agita- 
tion, a result of the rake action over the 
inclined bottom, is just sufficient to wash 
back bulky organics but not the more 
dense sand grains. 

The washed grit is drained on the 
above water section of the inclined chan- 
nel and discharged into a grit container 
in a dewatered, odorless condition. As 
the grit is cleaned mechanically, it is un- 
necessary to maintain an exact velocity 
of flow across the collecting tank. While 
it is true that a velocity less than the 
maximum for which the machine is de- 
signed will cause the deposition of more 
organic matter with the grit, these or- 
ganics are automatically removed sub- 
sequently in the cleaning channel and 
do not affect the character of the washed 
grit. Accordingly, duplicate units are 
not generally required for the control of 
velocity with varying volumes of sew- 
age. 

An extended test period at the initial 
commercial installation of the Dorr 





HOMELITE PORTABLE PUMP 


Detritor showed that the greater part 
of the grit of almost any fineness could 
be recovered and delivered to the con- 
tainers with a putrescible organic con- 
tent never exceeding 10% and averaging 
over several months not over 5%. The 
grit that has been exposed to the air since 
the equipment was put into operation, 
has developed no obnoxious odors. 





Homelite Portable Self- 
Priming Pump 


The Homelite Corp., Portchester, 
N. Y., has just placed on the market 
the Homelite portable self-priming pump, 
which embodies features making it suit- 
able for a variety of uses. 

It is operated by the Homelite built- 
in air-cooled gasoline engine. Spring 
feet on the base take up the vibration 
of the engine and eliminate skids or 
other foundations. The complete unit, 


engine, pump and fuel tank, weighs but 
75 pounds. A 
handle makes 
hand by one man. 


conveniently located 
it readily portable by 
There are only five 
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moving parts. The self-priming feature 
has been achieved without the use of 
any vacuum apparatus or auxiliary 
mechanism of any kind. 

In spite of the small size and light 
weight of this unit, it is capable of 
pumping 6,000 gallons per hour. 

Inasmuch as the pump is self-priming, 
no foot valve is required on the suction 
line. The pump is of approved design 
with a bronze open type impeller. The 
Homelite gasoline engine has been on 
the market for a number of years and 
has been in successful use operating 
Homelite pumps and generators. 





New Nelson Special Snow 


Loader 


The N. P. Nelson Iron Works, Inc., 
Passaic, N. J., have brought out the R-5 
Special snow loader which is a replica 
of the machines furnished to the city of 
New York last summer. While retain- 
ing most of the features of the success- 
ful last year’s model, the new model 
transmission has been altered to give 
eight speeds, ranging from a travel speed 
of 8 miles an hour down to digging speed 
of 30 feet a minute. The high speed 
enables the loader to reach its work in 
much shorter time and with less obstruc- 
tion to traffic on the way. Ice-cutting 
spiral feeders cut into the frozen snow 
in advance of the scraper and the capacity 
is from ten to nfteen yards a minute. 
Full electric equipment includes battery, 
starter and headlamps. The machine is 
fully equipped for night work when the 
empty streets allow quick movement of 
the snow trucks. 





Wedgit Bolt for 


Concrete Forms 


The Wedgit Tie Co., Inc., New York, 
N. Y., manufactures a new kind of bolt 
for tying concrete forms. These are flexi- 
ble bolts, designed for 
rapid work in con- 
structing forms. It is 
claimed that they are 
suitable for irregular 
shaped columns. or 
walls of any size, bat- 
tered walls, for tying 
concrete to masonry 
walls, and for all 
similar work. They 
are one-man ties, and 
it is stated that their 
use results not only 
in direct payroll but 
also in increase rig- 
idity of the form and 
improved character of 
work. Only 20 sec- 
onds are required for 
the tightening of a 
Wedgit on the average 
operation. 

When stripping 
forms, the ties are re- 
moved by cutting the 
bolt back of the wal- 
ers, or by twisting off 
the tie heads with a 

wrench. 


Tying 
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Portable Scoop Conveyor 


The Portable Machinery Co., Clifton, 
N. J., manufactures the “Ace” scoop con- 
veyor, which is suitable for a wide range 
of conveying work. It is made in three 
sizes, all having a width of 15 inches, 
in lengths of 20, 25 and 30 feet. Power 





ACE PORTABLE SCOOP CONVEYOR 


may be either gas engine or electric 
motor. The Ace conveyor is equipped 
with the “Iron-clad” belt, which is 
claimed to withstand unusual wear, and 
has an automatic chain take-up to main- 
tain the drive chain at the proper tension. 


Oxweld Acetylene 


Generators 


The Oxweld Acetylene Co., New York 
City, has placed on the market three 
medium pressure-type acetylene genera- 
tors for welding and cutting. The type 
MP-2 medium pressure acetylene gen- 
erator is built in two sizes having 50 
and 100 pounds carbide capacity respec- 
tively, while the type MP-3, has a car- 
bide capacity of 300 pounds. This ma- 
chine is entirely new, no pressure type 
generator of this size having been manu- 
factured by this company heretofore. 
These three generators are suitabie for 
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Now Talks Price 


EVER has a Universal, despite its 
previous reputation for highest quality, 
offered so many important mechanical, 
money-making features as the Universal-35. 


The proven, reliable Universal superstruc- 
ture, newly improved, better than ever, has 
been mounted on a Thew 2-Speed Center 
Drive Crawler. 


A rope crowd Center Drive shovel, that 
digs and dumps higher than any like 4-yd. 
machine, has been added. Crane, Drag- 
line, Skimmer and Backdigger booms are 
also available. 

Measured by any standard, quality con- 
struction, advanced design, performance or 
price, the Universal-35 is “The Greatest 
Value in a %-yd. Machine. 


) Bulletin $5-X fully describes the best buy in 
a %-yd. machine. Write for a copy today! 


THE UNIVERSAL CRANE COMPANY 
1356 E. 28th St., : Lorain, Ohio 
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Universal Quality 
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The 2 speed Center 
Drive Crawler outma- 
neuvers them all! The 
Center Drive Shovel 
digs and dumps higher! 
The Universal Super- 
structure outperforms 
them all! 
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ASSEMBLY OF PNEUMATIC TIPPING TROUGH AND DISTRIBUTORS FOR 
SEWAGE TREATMENT PLANTS 


supplying pressure-type or medium pres- 
sure welding and cutting blowpipes. 

The feed mechanism has been designed 
to make the carbide shut-off positive. A 
new method is used to stop the carbide 
feed in case the diaphragm breaks or 
zero pressure exists in the generator due 
to any other cause. A new regulator, the 
Type R-40, is furnished instead of the 
line regulator formerly used. This regu- 
lator is of the stem type, having a large 
stem and seat to provide ample capacity, 
and is equipped with two guages. One 
of these indicates the pressure in the 
generator and the other the pressure in 
the delivery line. 

The type MP-2 generators use 1/4x1/12 
in. carbide. Shipping weight in the 100- 
Ib. size is 1,100 lbs. and in the 50-Ib. 
size 925 lb. The former has a diameter 
of 3 ft. 5 in. and the latter 3 ft. 1 in. 


The type MP-3 medium pressure acety- 
lene generator meets the demand for 
a pressure-type generator of large capa- 
city that will supply gas with a minimum 
pressure fluctuation. The Oxweld balance 
seal generator principle of carbide feed 
is used in the Type MP-3. The feed is 
driven by a motor actuated by a weight. 
This generator uses 14x in. carbide. 
The overall height is slightly over 120 
in. and the height to the top of the gen- 

















OXWELD ACETYLENE GENERATOR. 
MEDIUM PRESSURE TYPE 


erator shell is 104 in. The diameter of 
the shell is 4214 in. Shipping weight 
2300 Ibs. 


New Buda Six Cylinder 
Full Diesel 


The Buda Company of Harvey, III. 
announce a new Buda-M. A. N. 6- 
Cylinder, 614x834, 180 h.p. high speed, 
light weight, full diesel engine. Like the 
other Diesel engines manufactured by 
the Buda Company, this new model is 
closely related to designs of the M. A. N. 
Company of Germany, from whom the 
Buda Company is operating under license 
and patents. 
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Simpson Sewage Equipment 

R. D. Simpson Co., Columbus, O., 
manufactures two pieces of equipment 
which are especially suited to use in 
small sewage treatment plants, and which 
fill a need that has long existed. 

The pneumatic tipping trough is de- 
signed for the application of sewage to 
small trickling filters. The maximum 
capacity per trip is 4.45 gallons for a 
12-foot trough, and the maximum prac- 
tical flooded area is 120 square feet for 
a 12-foot trough. The volume is con- 
trollable, and the trough is adjustable 
for level and discharge. All screws, 
bolts, nuts and other metal are brass. 
Brass pneumatic checks eliminate jar. 
Troughs come in lengths up to 15 feet. 

The equidose distributors are made of 
asbestos, fiber and portland cement 
formed by hydraulic pressure into sheets 
18 by 48 or 60 inches. These resist rot, 
rust, heat and acids, require no painting 
or maintenance and do not warp. The 
sheets are corrugated, with half-inch 
perforations arranged to give the most 
uniform distributions. Aluminum anti- 


















































SIMPSON EQUIDOSE DISTRIBUTORS 


The weight of this 6-cylinder engine 
with all equipment, except clutch, is ap- 
proximately 5400 pounds. The overall 
length is 89” and the height is 58”. This 
engine is designed in accordance with the 
airless fuel injection principle, (spray 
atomization). Compressed air is not used 
either for starting or running. The en- 
gine is started by means of a smali air 
cooled, two cylinder engine mounted on 
a bracket which is cast on the flywheel 
housing. Electric starters can be fur- 
nished for starting instead of the two 
cylinder gasoline engine if so desired. 

Standard equipment consists of fuel 
filters, lubricating oil filters, air filter, 
set of tools and starting equipment. Fuel 
consumption is claimed to be low per 
b.h.p. hour. Fuel having a Baume grav- 
ity of 26 to 38 can be used. 

Several of these engines have already 
been delivered to manu- 


splash plates are shipped with each set 
of distributors. 

This equipment may be used over lath 
and other filter materials, as well as over 
stone. The perforations in the boards 
are not directly in the bottoms of the 
troughs, but are so arranged that the 
board will drain evenly; and also lessen 
the possibility of clogging of the holes. 








BOOK REVIEWS 





American Sewerage Practice -—Volume 
I, Design of Sewers. By Leonard Met- 
calf and Harrison P. Eddy. Second edi- 
tion. McGraw-Hill Book Co. N. Y. 
759 pp., 305 ills., 167 tables. $7. 

The publishers say: “The design of 
sewerage systems, including all general 





facturers for use in in- 
dustrial equipment. With 
normal operating speed of 
1000 r.p.m. and compact 
proportions, these engines 
open up many new fields 
that were previously im- 
practicable for Diesel en- 
gines. Electric generat- 
ing units, locomotives, 
rail cars, dredges com- 
pressors, shovels and 
many other forms of in- 
dustrial applications can 
be handled by these Diesel 














engines with an unusual 


degree of economy and pip, ¢.cyLINDER, 18 H.P. FULL DIESEL ENGINE 
ENGINE 


satisfaction. 
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deLavaud is 25% stronger 
than any other CAST IRON PIPE 











Sand Cast Pipe. PN show- 
ing center of wall cross-section. Mag- 
nification 100 times. Note the long 


flakes of brittle graphite. 


and... here’s the reason why 


T has long been known by chemists 
and engineers that the finer and less 
angular the graphite particles of any cast 
iron, the stronger will be the metal itself. 


A direct comparison of the micro- 
graphs shown here will explain very 
clearly why deLavaud is mechanically 
superior to any other cast iron pipe. 


The illustration at the left shows a 
cross-section of a piece of ordinary cast 
iron pipe magnified 100 times. Upon close 
examination we find that the continuity 
of the mass is broken up by extremely 
long flakes of coarse graphite. 


Now observe the micrograph of the 
deLavaud Pipe shown at the right. Note 
the smallness of the graphite masses and 
the fine even texture of the metal. This 
density and the uniformity of grain 
structure give deLavaud pipe a tensile 
strength of more than 30,000 lbs. per 
square inch. 


Indeed, exhaustive laboratory and 
factory tests have proved that deLavaud 
Cast Iron Pipe is 25% stronger than pipe 
cast by any other method. 





Cross-Section of deLavaud Pipe at 
center of wall. Magnification 100 
times. Observe the 


the finely divided condition of the 


graphite. 


deLAVAUD CAST IRON PIPE 


centrifugally cast by 


United States Cast Iron Pipe 


Philadelphia: 1421ChestnutSt. 
Chicago:122S0.MichiganBlvd. 
Birmingham: 1st Ave. &20thSt. 
Buffalo: 957 East Ferry Street 
Cleveland: 1150 East26thStreet 
New York: 71 Broadway 
San Francisco: 3rd & Market Sts. 


Ad. No 123 Trade Papers — Jan. 
Please mention PUBLIC WORKS when writing to advertisers. 





and Foundry Company 


General Offices: 


Burlington. NewJersey 


Los Angeles: 403 So. Hill St. 
Pittsburgh: 6th & SmithfieldSts. 
Dallas: Akard &Commerce Sts. 
Kansas City: 13th & Locust Sts. 
Seattle: 1st & Marion Sts. 
Minneapolis: 6th Street & 
Hennepin Avenue 





even grain and 
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and special features and modifications 
under varied conditions is completely 
covered. This is the second edition, en- 
larged, thoroughly modernized, of a work 
recognized by engineers and designers 
for its completeness and rigid accuracy.” 

Engineers will welcome a new and re- 
vised edition of this standard text. In 
the fourteen years which have passed 
since the first edition appeared, there 
‘have been many changes and a consider- 
able degree of advancement. 

Following the introductory matter, are 
chapters on general arrangement of 
sewers; hydraulics, and the flow of water 
and sewage; velocities and _ grades; 
measurement of flowing water; quantity 
of sewage; separate sewers; precipita- 
tion; runoff; combined sewers and storm 
drains; gaging storm water flow in 
sewers; sewer pipe; masonry sewers; 
loads on sewers; analysis of stresses in 
sewer section; appurtenances; and pumps 
and pumping stations. 


Low Cost Improved Roads—Report of 
Investigation of Low Cost Improved 
Roads, by C. N. Conner, and proceedings 
of the 7th Annual Meeting of the High- 
way Research Board, Part I, contains the 
reports of the Research Committees, the 
reports of the special investigations on 
culverts, and the papers presented at the 
meeting. Part II covers the investiga- 
tion on low cost roads, which was con- 
ducted by Mr. Conner. This presents 
data on materials of construction and 
maintenance, methods of construction and 
maintenance, costs, selection of types and 
cross-sections, effects of climate, service, 
traffic and costs, and equipment for con- 
struction and maintenance. The types 
included are untreated surfaces: sand- 
clay; chert, and disintegrated granite; 
gravel; traffic-bound surfaces of gravel, 
slag and stone; macadam; lime rock, 
mari and caliche; and miscellaneous un- 
treated surfaces. Surface treatments and 
surface courses: non-bituminous dust pre- 
ventors; single and dual bituminous sur- 
face treatments; mixed in place bitu- 
minous surfaces, fine and coarse types; 
cold pre-mixed bituminous — surfaces; 
modified or puddle bituminous macadam; 
hot mixed penetration; pre-mixed bitu- 
minus surfaces laid hot; and miscellane- 
ous, principally lime treatments of clay. 

An excellent presentation of very 
practical and valuable data. 


Manual of First-Order Traverse —By 
Casper M. Dargin and W. D. Sutcliffe. 
Illustrated. 134 pages. Published by the 
Coast and Geodetic Survey, Department 
of Commerce. Price 30 cents from the 
Government Printing Office. 


The purpose of this manual is to sum- 
marize the methods employed at present 
by the United States Coast and Geodetic 
Survey in executing first-order traverse. 
It is designed primarily for the engineers 
and mathematicians of this bureau en- 
gaged in the execution of the field work 
and in making the office computations. 
The methods outlined, however, may be 
used by engineers outside the bureau with 
such modifications as may be necessary 
to conform to local conditions. 
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This manual contains detailed instruc- 
tions for the various operations of the 
field work, describes the records and 
computations to be made in the field, ex- 
plains the complete office computation, 
including the least squares adjustment, 
and gives a number of tables needed in 
making the computations. There are a 
number of illustrations showing various 
operations of the field work and samples 
of the records and computations. 








TRADE PUBLICATIONS 





Engineering Achievements, 1928.—The 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., has published a 24-page, 
illustrated booklet recording some of the 
outstanding electrical engineering ac- 
complishments of the past year in many 
fields of work. 

Industrial Tractors. — McCormick- 
Deering industrial tractors and operating 
equipment are described in an elaborate 
136-page book, which shows the appli- 
cation of tractors to many needs of con- 
struction equipment for the constructor. 

Chemicals. — The Kalbfleish Corp., 
N. Y., has issued a bulletin of 84 pages 
describing the manufacture of various 
chemicals, including acids, alums, sodas, 
and various specialties. 

Road Drainage—lIncreasing the effi- 
ciency of road-bed drainage is the subject 
of a 16-page illustrated bulletin published 
by the Arco Culvert Mfirs., Ass’n, Mid- 
dletown, O. Discusses subdrainage by 
the use of Armco perforated pipe. 

Manual of Electrical Testing —Wag- 
ner Electric Corporation of St. Louis, 
Missouri, has just issued the fourth 
edition of its bulletin, A Manual of Elec- 
trical Testing, a 20-page booklet on test- 
ing single phase and polyphase motors, 
and testing transformers for core loss, 
copper loss, polarity, insulation, tempera- 
ture rise and efficiency. Any person de- 
siring a copy of this manual should ask 
for Bulletin 138. 

Caterpillar Ten. — The Caterpillar 
Tractor Co., San Leandro, Calif., and 
Peoria, Ill. 

Forty-eight pages; illustrated; devoted 
to farming, industrial contracting and 
governmental work. Belt speeds, pulley 
sizes, acres covered per hour at various 
tractor speeds and implement widths, 
sizes of machines recommended by im- 
plement manufacturers for use with 
Model Ten “Caterpillar,” the names and 
addresses of manufacturers making each 
implement, and a little story of the pre- 
view tour of the first Ten is contained 
in this sales book. 

Hydraulic Standards—The Fifth Edi- 
tion of the Standards of The Hydraulic 
Society has just been published. The 
principal changes from the preceding 
Edition are a revision of the extracts 
taken from the A.S.M.E. Test Code for 
Centrifugal and Rotary Pumps and 
changes in materials recommended for 
the construction of special service pumps, 
in line with the latest accepted practice. 
The pamphlet contains 80 pages in size 
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8%” x 11”, is illustrated and is priced 
at fifty cents. 


Compressed Air Standards—The Third 
Edition of its “Trade Standards” pam- 
phlet has been published by The Com- 
pressed Air Society. This has been con- 
siderably enlarged and comprises 47 pages 
in 8%4” x 11” size, with numerous illus- 
trations and tables that will be of assis- 
tance in the treatment of various com- 
pressor problems. New material that 
has been added includes a description of 
the A.S.M.E. standard air receivers with 
list of standard sizes of these receivers; 
pneumatic tool standards; a section on 
portable compressors; and additional in- 
formation relating to the installation and 
care of compressors. Price of the pam- 
phlet is fifty cents. 








INDUSTRIAL NOTES 





The Caterpillar Tractor Co. put into 
effect January 1lth a new set of lists 
that mark a reduction in prices of from 
$175.00 to $300.00 per unit plus an ad- 
justment between basic cost and midwest 
factories. 

Colonel Fred Cardway of New York, 
has been elected vice-president of the 
Sanford Motor company. He will have 
complete charge of the company’s inter- 
national affairs. New dealers were ap- 
pointed under his direction the past few 
months in Athens (Greece), Porto and 
Lisbon (Portugal), Johannesburg (South 
Africa), Montevideo (Uruguay), Fun- 
chal (Madeira), Ramleh (Palestine), 
Barcelona (Spain), Ahmedabad (India), 
Yokohama (Japan), and Sdo Paulo 
(Brazil). 

New appointments by the Universal 
Portland Cement Company, a subsidiary 
of the United States Steel Corporation, 
are as follows: R. H. Hoy, former divi- 
sion sales manager, sales manager, Pitts- 
burgh; N. A. Kelly, former division sales 
manager, sales manager, New York; J. 
K. Hallock, former division sales man- 
ager, assistant sales manager, Pitts- 
burgh; F. A. Brine, division sales man- 
ager, Pittsburgh, succeeding R. H. Hoy; 
W. H. McDowell, former sales agent, 
Cleveland, division sales manager, Pitts- 
burgh. 

International Combustion Engineering 
Corporation, New York, announces that 
its subsidiary, the F. J. Lewis Manufac- 
turing Company, producers of coal tar 
products since 1887, will henceforth be 
known as the International Combustion 
Tar & Chemical Corporation, with offices 
at 200 Madison Avenue, New York, and 
2500 South Robey Street, Chicago. The 
new company will continue and extend 
the activities of the F. J. Lewis Manu- 
facturing Gempany, producing a com- 
plete line of coal tar products, including 
following: Creosote oil, road tar, roof- 
ing materials, pitch, solvent, cresylic acid, 
and disinfectants. 

The products of the new organization 


will be sold under the brand name “IN- 
CE-CO.” The company’s six plants are 
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HO cannot see the future taking form before his 

eyes? Air mail, airplanes, airports; super-sky- 
scrapers, vast rail terminals, stupendous industrial plants; 
faster automobiles, heavier traffic and wider, better roads. 


The busier future will be retarded in its development 
without roads equal to the occasion. Where once the 
need was for highways, it is now for highway systems. 
Trunk-line highways are useless without modern “feeder”’ 
roads. Even airports cannot thrive without good roads 
to bring them trade. 


Tarvia construction will provide rutless, storm-proof, 
smooth, skid-safe roads at a cost within the buying 
power of any community. Tarvia maintenance will keep 
them as good as new indefinitely and economically. 
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More to be done 
than ever! 


Tarvia methods of salvaging 
and rejuvenating old hizhways 
make the highway dollar go far- 
thest. Costs are low and results 
uniformly satisfactory. 


The Tarvia representative in 
your territory will gladly discuss 
the details with you. Phone, 
write or wire. 


The Guilt Company 


New York Chicago Philadelphia 
St. Louis Minneapolis Boston 
Detroit Cleveland Birmingham 
Buffalo Kansas City Columbus 
Providence Syracuse Milwaukee 
Baltimore Toledo Cincinnati 
Lebanon Youngstown Rochester 

Bethlehem 

In Canada: 


THE BARRETT COMPANY, Ltd. 
Montreal, Toronto, Winnipeg, Vancouver 
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located in the following cities: New- 
ark, N. J.; Fairmont, W. Va.; Dover, 
Ohio; Chattanooga, Tenn.; Granite City, 
Ill. and Chicago, Ill. 

The W. A. Riddell Company of Bucy- 
rus, Ohio, manufacturers of one-man 
graders, will exhibit their line of road 
building and earth moving machinery at 
the Southwest Road Show and School, 
Wichita, Kansas, Feb. 26th-March Ist, 
1929. This exhibit will be held in spaces 
109 and 113 and will show the newest 
developments of the Waco line. 

Road building from the first loosen- 
ing of the soil to the final smoothing of 
the berms on concrete highways will be 
completely described and illustrated in 
five booklets now being prepared by the 
Caterpillar Tractor Co., of San Leandro, 
Calif., and Peoria, Ill. These folders 
will feature the Russell line of road im- 
plements, recently acquired by “Cater- 
pillar,” but will also include other well 
known makes. The first of the five book- 
lets will be a general folder entitled 
“Better, Quicker, Cheaper Roads.” The 
second, “Earth Moving,” describes the 
loosening, hauling and placing of dirt in 
road making. This folder will show im- 
plements of all makes, types and vari- 
eties at use on specific jobs. The im- 
plements featured include wagons, steam 
shovels, bulldozers, etc. The other three 
booklets are titled, “Clearing the Right 
of Way,” “Surfacing,” and “Maintain- 
ing.” The titles are indicative of the 
subjects covered. Road builders, county 
officials and others interested in road 
construction and maintenance will find 
these booklets of value. They will be 
sent free on request. 


The Pittsburgh-Des Moines Steel 
Company, fabricators of elevated steel 
water tanks, oil tanks, plate work and 
constructors of waterworks, highway 
bridges and municipal incineration plants, 
announces the following changes in or- 
ganization: J. E. O’Leary, who has been 
in charge of sales at the New York 
office, since its opening in 1914, has been 
promoted to general sales manager of 
the company; H. W. Ford succeeds Mr. 
O’Leary as manager of the New York 
office; G. A. Smith will direct the con- 
struction and erection activities of the 
company; W. E. R. Moore, formerly 
with the American Locomotive Company, 
has been engaged as export manager. 


Arthur E. Blackwood of Chicago has 
been elected president of the Sullivan 
Machinery Company, succeeding the late 
Frederick K. Copeland. Mr. Blackwood 
has been with the Sullivan Machinery 
Company for the past thirty-two years. 
He came to the Company shortly after 
graduating at Toronto University as a 
Mechanical and Electrical engineer, and 
later became Manager of its Eastern 
Sales Department with headquarters in 
New York, which office he held for 
twenty-three years. He was then elected 
a Director and First Vice president in 
Charge of Finances, and moved to the 
Company’s head office at Chicago, where 
he continued in close relation with Mr. 

Copeland until the latter’s death in No- 
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A man experienced in editorial work and 
publicity and with some knowledge of 
selling is open for engagement, prefer- 
ably in the metropolitan area. He is 
about 40 years of age; his training and 
experience would fit him especially for 
duties involving the editorship of a house 
organ. The publishers of Pustic Works 
will be glad to forward any inquiries. 











vember of this year. 

Monarch ‘Tractors Corporation has 
taken over and is now operated as Mon- 
arch Tractors Division, Springfield 
Works of Allis-Chalmers Manufacturing 
Company. The manufacture and distri- 
bution of Monarch Tractors will be con- 
tinued at the Springfield, Illinois, works. 


The Court of Appeals of the District 
of Columbia recently handed down a 
decision on the appeal from the Patent 
Office in the case of William T. Beatty 
vs. Andrean G. Ronning and Adolph 
Ronning. The invention relates to a 
road grading machine, called in common 
parlance a road scraper, in which the 
front wheel of an ordinary tractor is re- 
moved and a frame connected thereto ex- 
tending out in front of the tractor, to 
which an adjustable grading blade is at- 
tached. The Beatty application was filed 
on July 31, 1924, and a patent inad- 
vertently issued thereon on May 12, 
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1925. The Ronning and Ronning appli- 
cation was filed March 12, 1921, or about 
three years and four months prior to 
the filing date of Beatty, whose pre- 
liminary statement disclosed a date of 
conception about a year and a half sub- 
sequent to the filing date of the senior 
parties. Whereupon, Beatty moved tu 
dissolve the interference, contending thar 
Ronning and Ronning had no right to 
make the claims and that their appli- 
cation does not disclose an operative 
machine. The law examiner, the Exam- 
iners-In-Chief, and the Commissioner 
considered every question raised by this 
appeal. After a review of the decisions, 
in the light of the oral argument and 
briefs, filed by counsel, the Court reached 
the conclusion that they were correct 
and that further discussion is unneces- 
sary. The Ronning and Ronning patents 
are owned by the Patents Holding Corp., 
Frederick, Md. 


Fairbanks, Morse & Co., Chicago, an- 
nounce the organization of the Fairbanks, 
Morse Water Supply Co., which will in- 
vestigate supplies and agree to deliver 
a definite quantity and quality of water 
at a definite price. Municipalities and 
plants do not have to invest any money. 
P. D. Bowler is president of the new 
organization, which is now developing 
several installations, including Havre, 
Mont., Muskegon Heights, Mich., and 
Brooklyn, N. Y. 




















A GROUP OF FIREBOATS EQUIPPED WITH' STERLING ENGINES 
Tov, the J. H. Carlisle of Vancouver; upper right, boat at Jacksonvlile, Fla.; 
middle, Norfolk, Va.; lower right, Wilmington, Cal.; lower left, engine room 


of Portland. Ore., boat. 
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phatase UP THE VERTICAL BOOM TO JUMP THE miata 




















eed |NLIKE all other ditchers, the Barber-Greenc 


ig op 1 
cag eaves no ramp to be removed by hand—for 


ae the vertical boom digs straight down and 
comes straight up. With the B-G, services can be 
carried flush to the curb, sidewalk or building. 


And the ‘“‘milling”’ action of the B-G vertical 

boom is not balked by the macadam_ which wa ] k and 
stretches from main to curb. In spite of this “‘dig- 

gability’’ the Barber-Greene will not damage un- 

derground lines it may encounter. The Overload Re- — a. t 
lease Sprocket automatically lets go immediately. 


As to costs, the B-G shown above cut 30,000 feet of 
main trench and services for the City of Thomas- 


ville Water and Light Dept. at an average cost of 

4'2c per foot. (We have other records still lower.) ine and 

Write for a copy of ‘‘Ditching Snapshots and Rec- 

ords”’ giving the experiences of other Barber- 

Greene enthusiasts in cutting ditching costs. shovels 
BARBER - ——— COMPANY 

635 W. Park Avenue *, Aurora, Illinois 


BARBER @ GREEN 


Vv 
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Itemized Costs of Construction 


Contract 25—Wanaque Aqueduct 


North Jersey District Water Supply Commission 
Canvass of Bids Opened December 20, 1928, 11.10 A. M. 


>. F. Gitioapie, Inc., N. Y. (74 lock-bar); (2) Clifford MacEvoy, oat, N. J. (74’’ csk. riveted, 30-ft. courses); (3) Peter F. Conneny, 
Long Islands ‘City, N. Y. (76” csk., 714-ft. courses); (4) Montrose Contracting Co., N. Y. tas 74” csk., riveted, 734-ft. courses; (b) 74’ lock bar; 
(c) 76” csk., riveted, 744-{t. courses. 








- (1) (2) (3) (4a) (4b) (4c) 
Unit of Unit Unit Unit Unit Unit Unit 
Item. Description. quantity measure price - price — price price price 
1. Removal of top soil, 74-in, pipe......sseeeeeccceeseees 45,000cu.t yds. $0.50 $1.20 $0.70 $0.70 a 
Removal Gf top Soll, 75-iM. PIP. .cccccccccevercccocsce 45,750 cu. yds. eee F eas ee aia 
Removal of top soil, 76-10. PIPC..ccccvocccercccceccces 46,500 cu. yds. aa nae $0.70 7 ns eon $0.70 
Removal of top soil, 78-in. pipe......ceceee secccecees 48,000 cu. yds. ee eee —r ai eee 
2. Earth excav., general, N. of G. N. Tunnel, 74-inch pipe.170,000 cu. yds. 0.50 1.50 eae 0.50 0.50 eee 
Earth excav., general, N. of G. N. Tunnel, 75-inch pipe. 172; 000 cu. yds. oe ben ae “es eon a 
Earth excav., general, N. of G. N. Tunnel, 76-inch pipe.174,000 cu. yds. eae ae: 0.30 na oon 0.50 
Earth excav., general, N. of G. N. Tunnel, 78-inch pipe.178,000 cu. yds. ai ove ion een wees ose 
3. Earth excav., general, S. of G.N. Tunnel, 74-inch pipe. 60,000 cu. yds. 0.50 0.50 — 0.50 0.50 coe 
Earth excav., general, S. of G.N. Tunnel, 75-inch pipe. 60,750 cu. yds. a wee _— eee ooo aon 
Earth excav., general, S. of G. N. Tunnel, 76-inch pipe. 61,500 cu. yds. a al 0.40 ae aint 0.50 
Earth excav., general, S. of G.N. Tunnel, 78-inch pipe. 63,000 cu. yds. see re one a ve eae 
4. Earth excav. in Morris Canal, 74-in. pipe 000 cu. yds. 0.50 1.20 eR 0.63 0.63 
Earth excav. in Morris Canal, 75-in, pipe.... cu. yds. oe ne ove om ane oes 
Earth excav. in Morris Canal, 76-in. pipe cu. yds. soe ch 1.00 aed ae 0.63 
Earth excav. in Morris Canal, 78-iN. PiPe...s.cccccceecs 55,000 cu. yds. ees nae ine aon = sen 
5. Earth excav. in sheeted trench, 74-in, PIPE. .......e00e 50,000 cu. yds. 0.50 2.50 ees 1.00 1.00 svi 
Earth excay. in sheeted trench, 75-in. PIPE.......eeeee 50,750 cu. yds. Ree ae _— oan oa a 
Earth excav. in sheeted trench, 76-in. Pipe.....+++0- 51,500 cu. yds. ine nae 3.25 pee a 1.00 
Earth excav. in sheeted trench, 78-in. pipe............ 53,000 cu. yds. ions “a eons iia ae eae 
6. Rock excav., general, N. of G. N. Tunnel, 74-inch pipe. 5,000 cu. yds. 5.50 9.06 ons 5.00 5.00 eee 
Rock excav., general, N. of G. N. Tunnel, 75einch pipe. 5,075 cu. yds. eee ove eee eee eee ee 
Rock excav., general, N. of G.N. Tunnel, 76<inch pipe. 5,125 cu. yds. ee ae 3.00 aes ‘oe 5.00 
Rock excav., general, N. of G.N. Tunnel, 78nch pipe. 5,250 cu. yds. wes oes eee oe oes ove 
7. Rock excav., general, S. of G.N. Tunnel, 74-inch pipe. 3,000 cu. yds. 5.50 4.00 ee 3.75 3.75 oe 
Rock excav., general, S. of G.N. Tunnel, 75<inch pipe. 3,040 cu. yds. eee eee eee eee wie ae 
Rock excav., general, S. of G. 4 Tunnel, 76-inch pipe. 3,075 cu. yds. ee on 3.00 hon one 3.75 
Rock excav., general, S. of G. N. Tunnel, 78.inch pipe. 3,150 cu. yds. eee eee ove ae aie ae 
8. Rock excav. in sheeted trench, 74- -in. OE, ciescaesnes 1,000 cu. yds. 7.00 6.00 eee 6.25 6.25 ove 
Rock excav. in sheeted trench, 75-in. pipe....-.....++ 1,013 cu. yds. eee eee oes wis wae ice 
Rock excav. in sheeted trench, 76-in, PIPE. ..--eeereee 1,025 cu. yds. eee eee 3.00 —- ane 6.25 
Rock excav. in sheeted trench, 78-in. pipe. ..----+++++ 1,050 cu. yds. eee eee sae eee aaa OR 
9. Rock excav. by specific methods..........+seeeeereees 500 cu. yds. 7.00 15.00 20.00 19.00 19.00 19.00 
WD, TeesOW, TAC. PIC so cccc cccveccssccevecvenssssesesess 100,000 cu. yds. 0.12 0.25 ove 0.50 0.50 oan 
Borrow, 75-iN. PiPe...ccccccccccccccesceseveccvesoscscee 100,500 cu. yds. eee eee tee “ ee wae 
OTEOW, TOA. DIGS. cic cieccccss nevvcscencsiecsoosesssieg 101,000 cu. yds. eee eee 0.90 eee eed 0.50 
(eS ae er erent 102,000 cu. yds. eee eee vee nie we sn 
11. Refill and embankment, general, 74-in. pipe..........- 330,000 cu yds. 0.20 -50 vee 0.44 0.44 ae 
Refill and embankment, general, 75-in, pipe.-......-+- 331,750 cu. yds. a eee _ ise oot aa 
Refill and embankment, general, 76-in, pipe.---++++++- 333,500 cu. yds. one eee 0.50 pow se 0.44 
Refill and embankment, general, 78-in. pipe.-.......-.¢ 337,000 cu yds. os ves oes sia a 
12. Compacted refill & embankment, 74-in, pipe.--+++++++. 80,000 cu. yds. 0.20 1.25 eee 0.90 0.90 ane 
Compacted refill & embankment, 75-in. pipe...-------- 80,200 cu. yds. eee eee eee nee ion cee 
Compacted refill & embankment, 76-i “in, PIPG,+++++eeees 80,400 cu. yds. see eee 0.75 ‘ia et 0.90 
Compacted refill & embankment, 78-in. pipe.....--.... 80,800 cu. yds. wes eee oes ie sai ent 
13. Surface dressing and grassing, 74. IN, PIPE.....eeeeeeee 50,000 cu. yds. 0.50 2.00 eee 1.55 1.55 oes 
Surface dressing and grassing, 75-in. pipe...--+++++++. 50,125 cu. yds. eee eee eee eee . oe 
Surface dressing and grassing, 76-in. 50,250 cu. yds. eee eee 1.00 om 1.55 
Surface dressing and grassing, 78-in. pi 50,500 eee eee eee ro ats hee 
Oe I I icc. venstcwosedenseseesses 13.00 25.00 15.00 13.75 13.75 13.75 
TD, TNOOE CONETEIO oe cicc ce cisincessceccveseses 13.00 45.00 20.00 19.00 19.00 19.00 
I erik a4 cbsseonsoNatadavassdewaroessetsoe saison 3.00 3.00 3.00 3.00 3.00 3.00 
17. Dry rubble masonry and paving...........2.e+eeeeeees 7.50 25.00 12.00 10.00 10.00 10.00 
18. Rubble masonry and paving ere 1,000 cu. yds. 8.00 31.00 15.00 12.50 12.50 12.50 
NS ERLE, LETT Tee 50 cu. yds 35.00 40.00 50.00 50.00 50.00 50.00 
20. Sand, gravel and broken stone,...cccccccccessccsscess 1,000 cu. yds. 4.00 4.00 4.00 4.00 6.25 6.25 
21. Drilling holes in rock or masonry........+4 ceeeeeees 100 lin. ft.. 1.00 1.00 1.00 1. an 1.25 1,25 
22a. 74” lock-bar pipe, 7/16” plate........secece seseecces 161,950 lin. ft.. 24.75 eee poe 27.30 pee 
22b. 74” hammer-welded pipe, Pe i cnain panda conee 11,950 lin. ft.. ee one ree ea aa 
22c. 74” csk. riv. pipe, 30’ courses, ohe” BOE, oscccecews 158, 050 lin. ft.. ae 23.40 ‘ 
22d. 75” B.-H. riv. pipe, 30’ courses, 7/16” plate.......... 158,050 lin. ft.. a ove ‘ . 
22e. 74” _esk. riv. pipe, 734’ courses, butt girth joints, 
TI TARE occveesvcvescvevessecesscscstesessecesesseees 158,050 lin. ft.. eee eee —_ 26.30 
22f. 76’ csk, riv. pipe, 72’ courses, 7/16” plate besinawoaa 158,050 lin. ft.. co ove 25.60 27.15 
22g. 78” B.-H. riv. Pipe, TAN" a a. er 158,050 lin. ft.. — . soe ee fon ° 
23a, 74” lock-bar pipe, 34” plate.......cccccsces pdieeatews 2,200 lin. ft.. 24.75 a ove ae 28.40 os 





x) The Galion Iron Works & Mfg. Co. 


GALION SNOW PLOW 


For Use with Galion Motor Graders 


A Galion Motor Patrol Grader 
equipped with the Galion Snow Plow 
will solve your problem of snow re- 
moval on country roads or 
city streets. 


Write for full informa- 
tion and prices. 
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23b. 74° hammer-welded pipe, %4’’ plate... - 2,200 lin. ft.. see one ee ee ‘63 
23c. 74’ csk. riv. pipe, 30’ courses, 2” plate... 3,800 lin. ft.. aes 25.70 . 6.25 6.25 
23cc. 74” csk. riv. pipe, 30’ courses, 9/16” 2,300 lin. ft.. nea 28.00 ce ie ‘ee 
23d. 75’ B.-H. riv. pipe, 30’ courses, ¥2” plate........... 3,800 lin. ft.. oe bee 
23dd. 75” B.-H. riv. pipe, 30’ courses, 9/16’ plate.......... 2,300 lin. ft.. i“ és 
23e. 74’ csk. river pipe, 74’ courses, butt girth joints, ; 
4” plate (adie cetineenianimedhtssanecindeses eeescccscnsece 3,800 lin. ft 29.60 
23ee. 74’ csk. river pipe, 72’ courses, butt girth joints, e 
SE” MD cainicnbadadedssss0ssas tonceswesesenseeenesses 2,300 lin. ft eee eee ee 31.50 one - 

23f. 76” csk. riv. pipe, 7/2’ courses, ¥2”’ plate... ssieidiicaintees 3,800 lin. ft ee “ 27.60 ae Por 29.60 
23ff. 76” csk. riv. pipe, 734’ courses, 9/16” plate.......... 2,300 lin. ft eee eee 28.90 on eos 31.50 
23g. 78” B.-H. riv pipe, 74’ courses, 4” plate........... 3,800 lin. ft eee eee a oom aes e080 
23gg. 78” B.-H. riv. pipe, 7%’ courses, 9/16” plate.... 2,300 lin. ft wats oi ‘ ee: Ate 8 
24. Steel-pipe specials .........scececccccecs pveseeseseeses - 200 tons. 320.00 200.00 300.00 320.00 320.00 320. 
25. Steel-pipe expansion joints.........-sseees pekeserpedats 5 each 100.00 1,800.00 500.00 1,000.00 1,000.00 1,000.00 
2. Steel for reinforcing concrete.........ceccceecccccseces 150,000 pounds 0.06 .06 0.05 0.06 0.06 0.06 
27. Miscellaneous iron and steel..........++-++ eeeeeeeeee200,000 pounds... 0.20 15 0.15 0.12 0.12 0.12 
2B. BOGGl GROG cccccccccccsces rr rere 0,000 pounds.. 0.21 25 0.25 0.25 0.25 0.25 
29. Bell and spigot cast-iron pipe......scsececeeeeceeceees 50 tons.... 75.00 100.00 100.00 106.00 106.00 106.00 
SD. Cast-tFOR SERS SHOCIBIS..00.cccccscccccccce eccscscccess 60 tons.... 198.00 200.00 200.00 270.00 270.00 270.00 
Be, GE - Kneicauwecedderieniscedecsscnecerensttsecsece 150,000 pounds.. .03 0.03% 0.10 0.02% 0.0214 0.02% 
32. Copper, brass and bronze............++- igiansiens 2,000 pounds.. .29 1.00 1.00 1.25 1.25 1.25 
33. 48-in. gate valves without bypass.........sessceeeeees 22 each 2,437,50 2,500.00 2,500.00 3,000.00 3,000.00 3,000.00 
34. 48-in. gate valves with bypass.... 12 each..... 2,537.50 2,600.00 2,750.00 3,125.00 3,125.00 3,125.00 
35. 36-in. gate valves with bypass.... 2 each 1,455.00 1,375.00 1,500.00 1,700.00 1,700.00 1,700.00 
36. 24-in. gate valves with bypass........ S GRisces 593.00 500.00 600.00 625.00 625.00 625.00 
ss SY ee ear ae 120 each..... 89.50 84.50 100.00 112.00 112.00 112.00 
Be i CD Pic tnccccvccscsvssccvesecesscves ebaaaa 50 each 50.50 44.00 50.00 56.00 56.00 56.00 
Pe Es BIE FI c oxen 0c cscesscccscccvenseessvesecsoeese 150 each 42.00 38.00 50.00 50.00 50.00 50.00 
eS occ cucnininncns swbesseouseneensenes 50 each 23.80 20.70 30.00 28.00 28.00 28.00 
41. 6-in. vacuum air valves........sseeee. (acne 150 each 176.50 200.00 300.00 120.00 120.00 120.00 
42, 4-1M. VACUUM BE VAIVOS..cccccccccvcccccccess cmenash 50 each 86.00 100.00 150.00 75.00 75.00 75.00 
Gh. BHOINE GEE PRIOR ve o60000060000050040080008 cecesoess 100 each.... 35.50 37.50 50.00 88.00 88.00 88.00 
44. Venturi meters .........00 ee cccccccccccccees seceseees 2 each.... 9,150.00 18,600.00 12,500.00 11,250.00 11,250.00 11,250.00 
45. Installing metal work furnished by the Commission. 50,000 pounds.. 0.02 -05 0.02 0.05 0.05 0.05 
GE NE ED inncngsccccccvcccscs 0ccconsscetrnsessnsess 10,000 lin. ft.. 0.55 -50 1.50 0.90 0.90 0.90 
ee rr re oseveenene 500 M. ft. B.M. 30.00 30.00 100.00 55.00 55.00 55.00 
48. 12-in. and smaller vitrified pipe......+.....+ ooenwe 5,000 lin. ft.. 0.70 1.25 1.00 1.25 1.25 1.25 
49. 15-in. to 24-in. vitrified pipe.........seeeees hay asain 1,000 lin. ft.. 2.00 3.50 2.50 3.00 3.00 3.00 
50. 24-in. reinforced Concrete Pipe........cescccccecsccecees 1,000 lin. ft.. 4.35 3.00 4.00 7.50 7.50 7.50 
51. Highway Crossings ....c.sccccccccccccccseccsssccseece 35 each.... 160.00 250.00 300.00 450.00 450.00 450.00 
i EE CIE wiccccunassneniccovgesetses pahananine 2 each.... 4,000.00 3,500.00 5,000.00 9,500.00 ,500.00 9,500.00 
53. Eleven river crossings as listed........cccoce seccceecs .-. lump sum 78,325.00 75.000.00 200,000.00 125,000.00 125,000.00 125.000.00 
54. Office buildings with garages............. tedinteesnei 3 each.... 3,500.00 5,000.00 3,500.00 6,500.00 6,500.00 6,500.00 
$5. Force account ...cccccccccccsccccccccscccccvcccscccscces 25,000 doliars.. 115% 120% 110% 115% 115% 115% 
56. ooues TD cccccsccccncescsccesenseesesens pet sseedenss .-. lump sum 5,000.00 1,000.00 20,000.00 10,000.00 10,000.00 10,000.00 

otaiss =  q. . == geveeccccccccccsscccccoes 

74-in. lock-bar steel pipe........... SNC eUSEEsgeTeeeRteNes CEE «He heRESRRS “SnSineeseeD «— eadeennnes $5,968,S0S.00 —. cn ccccccee 

ee aie eet etewniueoibied: sevsaweteis: > Gea <abadeniies “abueddeeee  Gedananeans  _Geecessseie 

74-in. countersunk-riveted steel pipe, 30’ courses.............6. seeeeeeeees GRPOTEE «secenncesee . nreseasedesé. ‘“Gbeusesaxes seseussnes 

Ps, UID GUND BE, SUE GOUBiccccccccescss §—concesscece ev e00S0805s aupagueses RS rr eee ee 

76-in. countersunk-riveted steel pipe, 714’ COurses...........04.  ceeeececeee — suveveeeces CEE ‘“ebccdencdes Sésdcencies $5,971,502,50 

rr 6k ekdsdaee Sesbeeaehus.. SbUREREAE | Gesesdénens: . -eéneesbaeds- uudsdeueniad 

ee Sr wr i sceke 0 (duchaaeedie. ”Gheeeetaben: | welbeensdecteeseueaededs! avenceusese”  ~obbsesieban ° 










PUBLIC WORKS 




























EUCLID 
WAGONS 


get up to the 
shovel in tight 
places! 


They track closely on sharp 
turns, due to the absence of 
front wheels. The shovel 
reaches either wagon with 
equal ease. 


Four wagons ana two tractors 

serving this 1-yard shovel eas- 

ily moved 900 yards a day on 
an 800 foot haul. 


The Euclid Crane & Hoist Co. 
Euclid, Ohio 


Automatic Wheel Scrapers, Rotary Scrapers, Track Wheel Waaess 
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This coupon makes it easy 


for contractors, engineers, public officials or i 

in the field of public improvements to De ae ie ante 
minute by using the Industrial Literature section. 
section are classified descriptions of catalogs of construction 
Equipment and Methods, Road and Street Maintenance, Road 
= Paving Materials, Garbage Disposal, Street Cleaning and 
a Removal, Sewage and Sewage Disposal, Water Works 
= ag and many catalogs of miscellaneous equipment. 
bot ~ U want catalogs take advantage of this free service 


In this 


See pages 59 to 66 
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These are some listings 
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USE THIS FORM FOR ORDERING CATALOGS 


PUBLIC WORKS, 
243 West 39th Street New York City. 


Gentlemen: 
Please send me the following catalogs listed under Industrial Literature Section: 
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This is the Coupon 











